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A 
with WHISTLER 


MULTI-USE ADJUSTABLE DIES 


Here’s another production time and 
money saving advantage from Whistler. 
Now you can use the SX series of heavy 
duty adjustable dies for piercing mate- 
rials up to and including 14” steel. 

Punches and dies are available from 
stock in all standard sizes from 1@” to 
3” diameters. No time lost in getting 
into production. Absolute precision on 
short or long runs. Rearrange the 
same units...combine with notching, 
special shape or group dies if called for 
...and go right ahead on the next job. 
Whistler adjustable dies have unlim- 


VHISTLER 





MULTI-USE 
ADJUSTABLE 


ited use and pay for themselves over 
and over. Work in practically any type 
press and ordinary skilled workers can 
make set-up changes. 

Whistler Adjustable Dies are being 
used by the top names in industry 
everywhere...there are reasons aplenty. 
Tell us about your piercing problems. 
Send blueprints. No obligation in find- 
ing out why Whistler Adjustable Dies 
should be working in your plant. 


S. B. Whistler & Sons, Inc. 
752-756 Military Road, Buffalo 17, N.Y. 





PERFORATING DIES 
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— it’s dies you’re making—small or large—or various other forming 
tools or gages or certain fast-wearing parts of machines, FCC Tool Steel 
Cast-To-Shape can really save you money. 

Very intricate shapes can now be cast in one piece within an eighth-inch 
of finished size. This means that you pay for less steel to begin with, and reduce 
machining time substantially. 

Air Hardening, Oil Hardening and special Hot Work Tool Steels of various 
grades—each a thoroughly dependable performer in its class—are promptly 
available in this modern, economical form. 

Any A-L Branch Office can give you full particulars, or write for data. 








x  * * * * *« * *« * 





WRITE FOR THIS BOOKLET 
It contains details of FCC Tool Steels 
Cast-To-Shape and of other important 
Forging and Casting Division specialties 
that may offer you money-saving pro- 
duction ideas. Get your copy—write for 
it today. 
ADDRESS DEPT. TD-59. STEEL CORPORATION 


Forging and Casting Division 
Detroit 20, Michigan 
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16/2 BELLOWS AIR VISE 


does light machining and 


assembly operations up to 


300% FASTER 









This small, powerful Bellows 
“Controlled-Air” Powered Vise (Model 
CV40-B) makes possible smooth, rapid-fire machining 
of work pieces in such varied operations as drilling, 
reaming, tapping, sawing, filing, light milling, grind- 
ing and assembly operations. 


Model CV40-B Bellows Air Vise will operate in any 
position, and can be easily synchronized to open and 
close automatically with the main machine cycle. It 
reduces operators’ movements by eliminating waste 
motion and time required for hand clamping. 








4 Positive control of clamping pressure (adjustable 
from 0 to 500 Ibs. or more) permits the most fragile 
parts to be held tightly yet safely. 





syn. 
chronized to machine 
| movement by Sekeges' 


Write Today.... cam, or solenoid. 
For your copy of Bulletin CV40-BT and the new Foto * ; 
Facts File with actual case histories of production increases ; : : % 
ranging from 20% to 300% and more. ‘ ee 3 
y Jaw opening 


pile Ppa (Jew 


The Bellows Co. 


EG? 2 62 Lit: ss ££; ! 


Akron, Ohio 
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finofor™ SOCKET SCREWS 


oeeeee 


DEPENDABLE PERFORMANCE 


+ 
in Socket Screw fastenings an ever increas- 

ing number of manufacturers are using Your Holo-Krome 
Holo-Krome Completely Cold Forged Distributor is Ready 
Socket Screws because they can depend to Serve You from his 
upon the Guaranteed Unfailing Perform- Warehouse Stock. 
ance of every single Holo-Krome Product 

... Specify ‘““Holo-Krome”. ‘ 


THE HOLO-KROME SCREW CORP. - Hartford 10, Connecticut 












THE BETTER FASTENING METHOD 


Alert to the necessity of Unretouched Photo Etched, Cuteway 


Hole-Krome Socket Heed Cop Screw. 
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For Precision Machining on 
Work of Various Sizes 


Beautiful plastic chests such as the one shown here 
are made possible by the painstaking and highly 
skillful craftsmanship of the engraver who engraves 
a master model which is then transformed into a die 
or mold through the use of a Gorton Pantograph 
with Tracer Control which mills or engraves with 
crue fidelity every mark of the original engravers tool- 
Tracer Controlled Milling is our term for Super- 
Speed precision milling, engraving, electrical etch- 
ing or other metal removal operations using a 
Master pattern. There are many profitable applica- 
tions for which this method is specifically indicated. 
It will pay you to investigate now. 
Gorton Pre-Determines Results For You 
Find out today if you can save money with Gorton * eye 
TS ABOUT THIS JOB 


OPERATIONS: Mili at 2 to 1 reduc. 
tion intricate design in center panel and 
two borders. 


Tracer Control. Send us a complete description with 
prints of one of your jobs. Our Engineering Depart- 
ment will prepare a production estimate on the same 
job tooled on Gorton Tracer Controlled equipment Perel eee 


—no obligation. PART: Mold for tej of Plastic si 


eats el oe mild steel, 17%” ae * 
CUTTERS: Gorton single and multi- 
flute end mills. 


SPINDLE SPEED: 7400 R.P.M. 





c - 
PLEASE SEND WITHOUT OBLIGATION 
Bulletin No. 1655 
















Name TIME: Total time een setting-up, cutter pes 
ing and milling was 120 hours—a tremendous 
Company over any other met! 
Position 
Address Hletin 165S will give you compre- 
hensive information about Gorton 
City Zone State i ma Tracer Controlled equipment. Fill in 


and mail this coupon today’ 





EEOREE EAR GK MARKIE CC. 


<J 
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J2GCH/ Comtr rolled filling 
1204 RACINE STREET + RACINE, WISCONSIN, U.S.A, i 
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For HEAVIER FEEDS at HIGHER SPEEDS 


CLE-FORGE “!2/.. DRILLS 


TRADE MARK REG. U 


Drilling a single hole in a forged 
brake lever, as shown in the photo, 
is not a difficult operation. Yet even 
in this case, cost per hole has been the 
determining factor in selecting the 
proper drill for the job. <> On this 
basis you will find that CLE-FORGE 
High Speed Drills give you maxi- 
mum results at minimum cost. Be- 
cause these drills consistently take 
heavier feeds at higher speeds, they 
produce holes at lower cost. 


I Telephone youn Sy. Se 2 


—¥ 


oo Ky 
ve 9 ee ee 
( “CLEVELAND tv f ss 
OU TRIBUTORS EVER TWHERE 
\\ ARE READY TO SERVE YOU | 
es 
of 
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Quick—Versatile_ 

ROTARY MILLING & INDEXII G- 

with ' | _ 

ROTARY #i>~e | 
TABLE 


. 


























<< 

A SINGLE 
SELF-CONTAINED 
MOTOR-DRIVEN 
UNIT 


* Adapts any milling machine for power 
rotary milling and indexing work within a 
few moments. 


* Setup time is virtually eliminated — just plug 
into nearest electric outlet for immediate 
operation. No other equipment or connec- 
tions are required. 


& Ample power is provided for almost any 
milling operation by a special geared- 
down motor. 


18 feed changes for 12” to 54” per minute Descriptive Literature 


make adjustment to any cutting speed simple 
and quick. An optional feed range from 3” 
to 108” is available. 

In addition to indexing and rotary milling, 
the usefulness of the Rotary Table is further 
widened by its adaptability to many other 
jobs where an automatic revolving fixture 
would save time and costly manhours. 


KNIGHT MACHINERY COMPANY 


ERSATICE 
MORE GOODS for MORE PEOPLE at LOWER COST 
Sy 


[7 3920 WEST PINE BLVD. «+ ST. LOUIS 8, MISSOURI 
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DANLY PRECISION DOWEL 
PINS are accurate 
through their entire 
length Diamond 
tested for hardness 
58-60 Rockwell-C 
...Ground toa toler- 
ance of .0001°. 


DANLY KNURLED 


SOCKET-HEAD CAP 
SCREWS save time 
and money. The 
mechanic candrive 
the knurled head 
a good part of the 
way before using 
the wrench. Infi- 
nite applications 
—a wide range of 


sizes 










DANLY KWIK-KLAMP 
TOGGLE CLAMPS com- 
bine strong construc- 
tion and simplicity of 
operation—used 
wherever quick, posi- 
tive clamping action 
is required. 











Photo-—Courtesy of Croname, Inc 





DANLY DIE SPRINGS are 
noted for staying power 
and high resistance to 
fatigue. Two complete 
lines: Medium Pressure 
—High Deflection; High 
Pressure—Medium De- 
flection. 


DANLY DIE SETS are farmed for pre- 
cision and known accuracy in Die 
Shops and Stamping Plants every- 
where. Many types and sizes in 
Steel, and Sen. --Steel 


DANLY MACHINE SPECIALTIES, INC. 5 anne sone sores 
; 2100 South 52nd Avenue « Chicago 50, Illinois so 8 

















DANLY SOCKET-HEAD STRIPPER 
BOLTS. Made of high-grade 
steel, these stripper bolts have 
the same knurled socket-head 
found in Danly Cap Screws. 


DANLY;-~. 





» DETROIT 16 

~ CLEVELAND 14 

» DAYTON 2 

° ROCHESTER ‘ 

i PHMADELONIA a4 

LONG ‘SLAND CITY). 
47-28 Beh Soreer 

4890 South Alomede. es 








AMMCO 7” SHAPER—Bench Model 


with swivel vise and wrenches, including 4 step V-pulley, 
adjustable countershaft, motor driven pulleys, 2 V-belts, 
adjustable lamp and switch. Belt guards and motor, 
extra. Net weight 175 lbs., shipping weight 225 lbs. 


AMMCO 7” SHAPER—Portable Cabinet Model 


complete with swivel vise and wrenches, including 4 step 
V-pulley, adjustable countershaft, motor driven pulleys 
agd 2 V-belts, with belt guards; “4; H.P. Motor, 110 Volt, 
60 Cycle, single phase and with overload switch; mounted 
on a maple cabinet with casters and handle for portability, 
and including adjustable lamp, completely wired and 
ready for operation. Net weight 300 lbs., shipping weight 
400 lbs. 











THE SKILL IS BUILT INTO 








IT SAVES TIME...LABOR... 
CUTS PRODUCTION COSTS 


WAY DOWN vou can take it 


from me, our AMMCO 7 inch SHAPER 
is doing a job for us that saves time, cuts 
down production costs, makes money 
for us like no other shaper ever has. 

There isn’t a big machine that sur- 
passes it in accuracy. It saves you time, 
floor space and expense in set-up oper- 
ations . . . uses less electricity, is the per- 
fect shaper for jobs requiring a 7 inch 
stroke or less. 

At its low price, it’s a buy you can’t 
beat . . . precision guaranteed because 
AMMCO builds the skill into the machine! 

Write now . . . today for specifications 
and prices. Address Dept. TD-47. 


AMMCO TODLS, INC. 


COMMONWEALTH 
AVENUE 
(Formerly Aut tive Mai 


NORTH CHICAGO 
ILLINOIS 
e Machinery Co.) 


AMMCO MACHINES 
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Gage ground on 
complete contour 






Various radius gages 
ground from same 
template 


Circular form tool 
produced in 2'2 hrs. 








Profile gage 2.4” long 
ground in 4 hrs. 









Set of profile 
gages pro- 
duced in3 hrs. 


Form tool 
ground on 
complete 
contour. 



















TUNGSTEN 
CARBIDE TOOLS 
can be ground rapidly 
and accurately withthe 
Studer Profile Grinder. 
A special diamond 
wheel dressing device, 
equipped with a Car 
borundum cup wheel, 
assures accurate form 
ing of bakelite and 
metal bonded wheels. 





CHRYSLER BUILDING 
New York 17, New York 












Continuous Milling 
ends of toggle pins. 
The operator loads and 
unloads the work while 
the milling operation 
proceeds continuously. 
(U.S. Navy photo) 


Index Milling the teeth of 
a large spur gear. The 
Circular Milling Attachment 
is equipped with an Index 
Device for such work 





INNATI MILLING MACHINE CoO. 
CINCINNATI 9, OHIO, U.S. A. 


MILLING MACHINES e BROACHING MACHINES e CUTTER SHARPENING MACHINES 
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Above: Circular Milling concentric radii 
of rear crankshaft. 24” attachment — 


Below: Circular Milling four lugs on 

aircraft bearing caps, relocating the 

cap for each lug. 16” attachment— 
power driven. 


power driven. 


@ Increasing the versatility of general-purpose machine tools is another 
way to reduce operating costs, because it enhances the possibility of 
keeping the machine busy throughout the working day. Some types of 
attachments are designed specifically for this purpose... CINCINNATI 
Circular Milling Attachments, for example. These attachments add hand 
and power rotary-feed to the standard straight line feed motions avail- 


able on CINCINNATI knee-and-column type machines. This means you 
can assign three additional types of milling operations to your machine: 
1) Circular (rotary) milling. 2) Continuous production milling. 3) Index 
milling (as for cutting the teeth of a large spur gear and similar jobs— 
indexing equipment extra). @ cincinnati Circular Milling Attachments, 
made in three sizes, 16”, 20” and 24” table diameters; manual or power 
feed, could easily solve some of your cost-cutting problems. Don’t over- 
look them. QA complete review of all cincinnati Milling Attachments 
may be obtained by writing for catalog M-1382, and description and 
specifications of cincinNaT! Circular Milling Attachments are contained in 
catalog M-1035-2. 





HEAT TREAT 
SMALL PARTS 




























@ Install anywhere by simple wire connection. 

Quiet in operation. No fumes or odors— 

no ventilating required. 

Any intelligent man can operate furnace 

with automatic temperature control, using | 

established procedures. 

@ Operating cost under 4¢ per hour to hold 
1600° F. in Model 3 furnaces, with 2¢ per | 
kw.-hr. rate. Others in proportion. } 


@ Models 3 and 4 furnaces heat from cold to 
1400° F. in 40 min. or to 1850° F. in 55-65 
min. Model VK-5 heats to 2000° F. in 2% 
hrs. Half this time required after overnight 
shut-down. 

NOW YOU CAN heat treat, harden and 

temper small parts in your own plant. . . 

without experienced heat treaters. Economical 

to install and use, Cooley Electric Furnaces 
operate efficiently at high or low heats, and 
save your large furnace time for work re- 
quiring large volume capacity. Here are some 


profitable uses: 
PROTECTED, REMOVABLE ELEMENTS 
PRODUCTION HEAT TREATING of small Nickel-chromium resistors are embedded in 4 


parts... Small batches...Running pilot lots to refractory blocks which form the chamber walls. 
predetermine mass production techniques ... This reduces chemical deterioration from exposure 




















Emergency repairs . . . Industrial and labo- to air. . . protects elements from physical damage 
P iscell lled assures uniform heating by maintaining 
ratory testing . . . Miscellaneous controlle correct coil spacing. Units are quickly removable 


heating jobs. without dismantling furnace. 


ROM COLD U F. 
AMPERES _ v. 


WATTS ° 
MODEL* MH-3 VH- MK-3 VK- 
u 





* M models complete with hinged door and hearth plate. 
Vv — gg counterweighted vertical lift door with adjustable 


K models. inetud Selective Power Modifier for Input control t a 
models include Selective Power Modifier for nput contro! to 
del temperature lag TREATING HELP 
ACCESSORY EQUIPMENT Our experience in 
Electronic operated Veri-Tron indicating and controlling heat-treating is % 


pyrometer, with thermocouple and lead wire ..$143.00 
Same in self-contained, enclosed panel including line switch 
and fuses, with steel ae wired ie 
Steel stand with shelf . 


available to you. 
. 240.00 State your problem 4 : 
35.00 . write for free 
literature today — 
no obligation. 














DEALERS AND DISTRIBUTORS WANTED! 


Good territories open on this extensive line of self- 
contained small electric furnaces. Investigate now. 


COOLEY ELECTRIC MANUFACTURING CORP. 
32 South Shelby Street Indianapolis 7, Indiana 


INDIANAPOLIS MACHINERY EXPORT CORP 
Export Manager, 44 Whitehol! Street, New York, New York 
















WHEN YOU USE A ‘tes 


WOCKOUT has 
Beat pte Grinder in eas Li 


Teol Maintenance Costs Come Down when you 
use a “Knock+Out” Universal Cutter Grinder. 
Set-ups are simpler, easier to make—less time is 
lest between jobs—more tools of all types can be 
properly reconditioned at less cost with a "Knock- 
Qut" Universal Cutter Grinder. Handles internal, 
external and surface grinding too. A''Knock-Out"” 
Universal Cutter Grinder is the busiest machine 
in any Tool Room. 


Ask your “Knock-Out” dealer for 
details or mail the coupon TODAY. 


K. ©. LEE COMPANY 

1315 First Ave. S. E., Aberdeen, $. D. 
Please send us complete details on 
“Kaock-Ovt” Universal Cutter Grinders. 









oA ig oF 


ABERDEEN, SO. DAK. 


NAME 








ADDRESS. 





CITY. STATE. 





Gweeeee eee 
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LESTER 
FEATURES 
for the 
RECORD: 


One piece, cast 
alloy steel 
frame. 

Toggle mech- 
anism which 
transfers the 
entire die lock- 
ing load to the 
frame — which 
can carry it 
without dis- 
tortion. 


All machines 
suitable for 
lead, tin, zinc, 
aluminum, 
brass and 
bronze through 
the use of 
standard op- 
tional attach- 
ments. 

The unique 
**pre-fill’’ at- 
tachment 
which assures 
denser, tougher 
castings. 
Larger die 
height adjust- 
ing screw with 
area equivalent 
to die area as- 
sures positive 
die support, 
prevents platen 
deflection. 


Lester - Phoenix Die- 
casting Machine Model 
HP 3\%4-x-SF. With pre- 
fill injection system. 


LESTER-PHOENIX piEcAsTING 


MACHINES ARE STILL PAYING OFF 


« A year ago LESTER-PHOENIX announced a line of really 
new Diecasting Machines. And these machines—con- 
ceived and designed during the war years of yesterday—were 
deliberately built to meet your needs of today when recon- 
version has ended and the cry is again for production... full 
24 hour, 350 day per year PRODUCTION. 


e Check LESTER’S new diecasting machine. Note the 
coordinated group of major improvements, all designed to 
insure top production when the chips are down—and ‘‘the 
rent is due.’’ LESTER machines are made in three body 
styles and seven capacities for zinc, tin, lead, brass, bronze 
and aluminum. 

Write Today for LESTER intecmetien and a 


copy of the new booklet, STEEL FOR DIE- 
CASTING BLOCKS by L. James Erickson. 


LESTER - PHOENIX, INC. 
2625 Church Ave. ° Cleveland 13, Ohio 


DIE CASTING MACHINES 




















New!! 


FREE CATALOGS ON 


Automatic 
Punch Press 







Dette é loday - . for these new fact-packed 
catalogs containing valuable 


time, money and material saving helps for all punch 
press owners. Many informative and illustrated installation 
photographs — descriptions of Dickerman Die and Hitch 


Feeds. 
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NOW the EcecTRIC 





Industry's favorite all-purpose 
lifter now pow- 
ered for continu- 


ous duty service 


The electric SHOPLIFTER 
has been engineered for those 
continuous duty jobs where a 
hand operated hoist is imprac- 
tical or unduly tiring to the op- 
erator. To operate the lifter, 
plug the conductor cord into the 
nearest lamp socket, then turn 
the controller handle to the 
“up” or “down” position— 
that’s all there is to it; the power 
unit does the lifting. Anyone 
can operate the electric SHOP- 
LIFTER with perfect safety and 
without fatigue. 

Motor —'/3_ horsepower reversing 
type, built to NEMA specifications, 
110 volt, single phase, 60 cycle AC, 
for lamp socket operation only. 
Platform speed—I0 feet per min- 
ute. 

Platform — steel plate, 24" x24". 
Overall height—6'0". Platform lift 
—4'6". 

Price—Complete machine, $397.50 
f.0.b. Chicago with freight allowed. 
(Foot operated Floor Lock $10.00 
extra). Hand operated SHOP- 
LIFTER, $157.50. 

Other Economy Lifting Machines of 
heavier capacities up to 5000 Ibs. 
available. 


PROMPT DELIVERY 


Write for catalog. 
2659 W. Van Buren St., Chicago 12, Ill. 


ECONOMY ENGINEERING CO. 
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A New Catalog by MELIN 
ls Ready for YOU 


Send for your copy TODAY. 


FEATURING: 
END MILLS, 2-, 3- 
and 4-flute up to 2” 
dia. 
COUNTERBORES 
CENTERDRILLS 
COUNTERSINKS 
CORNER ROUND- 
ING CUTTERS 


DIE SINKING 
CUTTERS 


ROUTER BITS 


HOWARD RIGID- 
GRIP TOOL BIT 
HOLDERS 


HOWARD LIVE 
CENTERS 


% All Melin cutting 
tools are high speed 
tools, triple drawn for 
long life. All sizes are 
immediately available 
from stock. 








ee can mn help you save 4 ways 


Typical repair ws a Share forging die  Tebuilding defective forging dies with Eureka 
with Eureka “‘Drawalloy” Electrodes. “Drawalloy” Electrodes. Weldments will match 
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Eureka Welding salvaged entire cutting Reo 
area of Trimming Punch. units lend themselves to grinding. 
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The use of Eureka Tool and Die Welding 
Electrodes can help you save man-hours, 
conserve valuable tools and dies and 
minimize production delays in 4 ways. 1. 
Repairing dies. 2. Composite fabrication. 3. 
Correcting design. 4. Rectifying errors. 


Eliminate re-sinking operations by efficiently 


the characteristics of typical forging block steel! 
Welded and adjacent areas can be machined to 
the original dimensions of the die! 





You can efficiently repair worn or discarded Tool- 
Steel Dies with Eureka’s complete line of Tool- 
Steel Electrodes. Welded deposits will match the 
characteristics of Tool-Steels in their various 
classifications. The deposits are “‘hard-as-welded’’. 
Subsequent heat treatment unnecessary if the 


225 Leib Street * Detrolt 7, Michigan 
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de SUNNEN q 
PRECISION HONING MACHI 


i al 
will Accurately Finish All Intern 


Diameters from - 


125” to 2.625" 


Ti: wide range of sizes which the Sunnen 
Precision Honing Machine will handle makes 
it adaptable to thousands of jobs in production 
plants, tool and die shops, maintenance shops and 
salvage departments. Honing heads and stones 
are available to hone any kind of metal, plastic 
or ceramic material except lead and babbitt. 


Accuracy is guaranteed to be within .0001” 
—and on such materials as hardened steel it 
has been held to .000025” on production jobs. 
Surface finishes can be produced to meet ony 
commercial requirement. 


The Sunnen Precision Honing Machine does not 
require skilled help. No jigs or fixtures are needed 
—it can be put to work immediately. Low in 
cost — economical to operate. 


A Sunnen engineer will be glad to show you how you can apply Sunnen 
honing to your jobs, in your plant. Write for complete details. Ask for bulletin 


XSP5000. 
SURNER NEM 


SUNNEN PRODUCTS COMPANY, 7947 Manchester Avenue, St. Louis 17, Missouri 


Canadian Factory: Chatham, Ontario 


= Aviation Hydraulic Cylin- : . 
Miniature aircraft cyl- der made of Aluminum- Aircroft Valve Tap. Bronze Valve. The Hydraulic Two- 
inder—smooth, accu- Alloy. Improvesthe qual- pet Roller. Honed Sunnen method of Way Control 
rate honing provides __ ity of the bearing surface. ofter grinding to honing is used to Valve. Hole is 
better compression An extremely smooth give 100% beor- secure a high finish honed to elimi- 
and longer life. surface-finish is secured. ing surface. end occuracy. note leckage. 
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WeEenD MILLS FOR MODERN PRODUCTION 


A 


Tue manufacture of 
modern machine tools 
requires the use of all 
types and sizes of end 
mills produced by Put- 
nam. Conveniently lo- 
cated distributors 
maintain full stocks of 
these faster cutting, 
longer lasting end mills 
for immediate delivery 
to you. Call your Put- 
nam Distributor today! 


2985 CHARLEVOIX AVENUE DETROIT 7, MICHIGAN 


APRIL, 1947 













Nigher Speeds 
Greater Power 





















Ee “seart” GRINDERS 


Saves time and cuts costs on production finishing, routing, 
die sinking, and high speed filing of dies, patterns, tools 
castings and forging steels. Equally efficient on rough or 
delicate metals, pottery, porcelain, Bakelite, rubber or stone. 
Flexible shaft allows easier, more accurate manipulation of 
tool in precision work or general use as there is no motor 
weight and less gyroscopic force in operator’s hands. 
% H.P. motor has a range from 1650 to 7400 r.p.m. and 
develops nearly 3 times rated H.P. on overloads. The unit is 
available with overhead hanger mountings, swiveling round 
base mounting for table or bench or a stationary round base. 


MALL Hand Cut Rotary Files are available for MALL Mill Cut Rotary Files available for soft 
use on hard surfaces such as steel welds, high surfaces and metals such as solder, bronze, brass, 
carbon steels, forging steels and glass molds. copper, aluminum, etc. Coarse, medium and 
Coarse, medium and fine cuts. fine cuts. 


Ask your Supplier or write FLEXIBLE SHAFT DIVISION for literature and prices. 


MALL TOOL COMPANY 
7724 South Chicago Avenue Chicago 19, lilinois 


eum See Our Advertisement in The Saturday Evening Post—May 10 issue. — 
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DESIGNED to eliminate the costly procedure of setting up the dies every 
time a job is repeated. “Standard” All-Steel Die Sets decrease set up 
time and lengthen tool life. 

BUILT for the same long, productive service as the universally used 
“Standard” Power Presses. 

Set up your dies only once — the first time — in a “Standard” All-Steel 
Die Set. Then they'll be ready every time the job is repeated. Used with 
any make of press — sizes to fit your needs. Prompt shipment offered on 
all catalog sizes. Write for catalog. 


STANDARD MACHINERY COMPANY 
1531 ELMWOOD AVE., PROVIDENCE 7, R. I., U.S. A. 


B h Warehouses: 
CLEVELAND ree ere PHILADELPHIA 
The Die Supply Co. . MONTREAL Fidelity Tool Supply 
5349 St. Clair Ave. Bridge Machinery Co. 309 Vine St. 
EXpress 1133 768 St. Paul St. W. CAmden 47705 
DETROIT LAncaster 0148 WORCESTER 
Diemaker Supplies Co. Lindco, Incorporated 
2679 E. Grand Elvd, 1023 Southbridge St. 
TRinity 1-2865 WoOrcester 6-4637 
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FEDERAL 



















“Go— no-go” 
shows only 
if off size 





USE DIAL INDICATORS 
FOR INSPECTING 


ANGLE 
CONCENTRICITY 
DEPTH 
HEIGHT 
CURVATURE 
LENGTH 
INSIDE DIAMETER 
LOCATION 
THICKNESS 
OUTSIDE DIAMETER 
SQUARENESS 
THREAD 
WIDTH 
AND COMBINATIONS 
OF DIMENSIONS 
















FEDERAL PRODUCTS CORPORATION 
u 1144 Eddy St., Providence 1, R. I. Sorting: Di ional Machine Control. 


o. 
Dial Indicators show how muc: 


THE BLIND SPOT 


in old-fashioned gaging methods 


THE conventional ‘‘go — no-go”’ gage serves only one 
purpose . . . it cuts down the passing of defective work- 
pieces. The modern Dial Indicator method actually 
cuts inspection and production costs; improves the 
quality and quantity of production. With Federal Dial 
Indicators, you instantly see how much and which 
way each workpiece varies from its specifications. 
You know when and where production is tending to 
become unsatisfactory; you can adjust the machines 
before this happens. In addition, Dial Indicators are 
faster, positive and convenient for checking tools and 
gages, and in your laboratory. 

THE CUSHIONED MOVEMENT — specially de- 
signed to withstand repeated shocks — can be had on 
all but the smaller sizes of Federal Dial Indicators. 
This shockproof mechanism has proved its merit 
under competitive conditions. 

You can obtain practically any dial graduation or 
other physical requirement consistent with efficient 
Dial Indicator performance from Federal. Write us for 
illustrated Bulletin No. 37. 


@ Di 1 Dial Indicat 
and Indicati g Gages hanical, elec- 


tronic, air, multi-dimensional - Automatic 











Combinations of these methods. 
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KRW MAKES ALL KINDS OF HYDRAULIC 

PRESS ADAPTATIONS...TELL US WHAT 

YOU WANT, WE EITHER HAVE IT OR 
WE WILL MAKE IT 





|. Plastic Molding Press. 2. Bending 
Press. 3. Press. 4. Horizontal 






Press. 5S. Forming Press. 6. Motor- 
driven Arbor Press. 

KRW Hydraulic Presses are available 
in ton ranging from 25 to 100- 
‘ons and either hand-operated, air- 
operated or motor-driven. 


NAME {7.4 


COUPON TODAY 
A 







Plastic Presses } Stamping Presses | 


Horizontal Presses Pormin esses {_ Arbor Presses [ 


(.R.WILSON 3g 


Addres 


City and Zone 











Which Kind of Diamond Wheel 
is Best for Your Carbide Grinding? 


LL AT DEEL 
Vitrified -Metal-Resinoid 


ROM the Norton line of diamond wheels you can 

select one with the right bond for every carbide 
grinding job—sharpening single point tools, grinding 
chip breakers, sharpening multi-blade cutters. 


Norton has always been first in diamond wheels—with 
resinoid bonded in 1934, with metal bonded in 1939 and 
with vitrified bonded in 1944. There’s a definite field 
for each of these three types. Your Norton abrasive 
engineer or your Norton distributor’s abrasive specialist 
will be glad to help you select the right one for each 
of your carbide grinding jobs. 
* 


NORTON COMPANY, WORCESTER 6, MASS. 


Distributors in All Important Cities 
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YEARS 


OF ENGINEERING 
“KNOW HOW” GUARANTEE 
THE PERFORMANCE OF 


multi-Purpose 


SHAPERS 




























































































They’re FIRST for PRECISION... 


They’re FIRST for CUTTING 
PRODUCTION COSTS... 


All three models of GEMCO Multi- 
Purpose Shapers...Plain, Production, and 
Universal types. ..incorporate important 
features in design that have been prov- 
ed by 30 years of research, proved by 
actual tests in countless machine shops 
or suggested by operators from all parts 
of the country. These superiorities, re- 
sulting from the composite thinking of 
men who know, make GEMCO Shapers 
first for high performance, wide adap- 
tability, maximum economy and lower 
production costs...and increased profits. 
Featuring in addition, GEMCO’S own 
exclusive LUBRIGARD, the safety device 
that prevents damage to the machine 
through any failure in the lubricating 
system, GEMCO Shapers give longer, 
trouble-free service. Complete and de- 
tailed description of the features found 
only in GEMCO Shapers are set forth in 
the Bulletins that are free to you for 
the asking. 





























@WITH EXCLUSIVE LUBRIGARD 





GENERAL ENGINEERING & MFG. 
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WHS" _.-"® BE SIMPLER FOR HOLE PUNCHING THAN 
THE LEA PATENTED AND EXCLUSIVE TEMPLATE 


MOUNTING METHOD* 





One Important Application is 
in Combination with 


WALES 


TYPE “CD” HOLE PUNCHING 
UNITS 


Wales Template Mounting Method is the ul- 
timate in simplicity. Various Units are set 
up on templates outside the press. These 
template sets are then mounted in a die set 
which remains in the press. Just insert one 
pair of templates for each part. Then re- 
move after job is run and insert another pair. 
Press “down time” is only a matter of min- 
utes. 





AVAILABLE IN 2 WAYS: ti Se Ta canine colenate at Game 
' of the self-contained punch assembly and die 

EITHER you make the entire setup with ae. 

Wales Units and assume all responsibility for ™ 


proper mounting— 


OR complete setup will be made at Wales- 
Strippit factory backed by a 100% guarantee. 


IMPORTANT NOTICE: More and more users 
are deciding that these punch and die units 
should not be removed from their mounting 
plates until the part becomes obsolete. Why 
waste time and pay money out in unnecessar- 
ily moving units from plate to plate when the 
setup, after once being made, may better re- 
main intact and eliminate the SETUP DRAIN 
on your operating costs. However, if it is atterns eas- 
quick rearrangement of standard units you ly and eco- 
want, nothing can be simpler than using the 

Wales patented units and mounting methods. 





Seattered and 





operating 
*Note: The Wales-Strippit Corporation has not pattern. 
granted permission to anyone to use this patented 
mounting method except with Wales Hole Punching 
and Notching Equipment. 


SAME GROUP OF UNITS USED IN 
STAMPING PRESSES AND 
PRESS BRAKES 
It’s too big a story to tell on this page so 
write for fully illustrated, functionally-col- 

ored Catalog CD. 


WALES-STRIPPIT CORP, 255 PAYNE AVENUE 
GEORGE F. WALES, President " N. TONAWANDA, N. Y. 


(Between Buffalo and Niagara Falls) 


WALES-STRIPPIT OF CANADA, LTD. 
Hamilton, Ontario 








{Specialists in Punching and Notching Equipment 
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A low cost method of obtaining the finest and most accurate 
micro-inch surface finishes on such parts as bearings, shafts, 
hydraulic and pneumatic equipment, valves, sliding or rotating 
surfaces, seals and parts of precision equipment, tools and 
gauges. An ordinarily expensive, laborious operation has been 
turned into an easy and economical production process with 
the SPITFIRE LAPPING MACHINES. 

No set-ups, collets, centers or holders are ordinarily needed, 
yet these machines can be readily adapted by means of simple, 
low cost fixtures to the automatic and fine surface finishing of 
high runs of parts at very low production cost. This enables 
the manufacturer to obtain that fine finish necessary for close 
fit, smooth, vibrationless and wear-proof performance. The 
result is better product performance—satisfied customers—a 
quality product reputation invaluable in the competitive sales 
period ahead. 

WRITE TODAY for our detailed circulars, prices and delivery. 
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The SPITFIRE PRECISION 
FLAT LAPPING MACHINE 


Produces the finest micro-inch surface 
finishes, flatness and accurate size on flat 
surfaces of metals or other materials. 
Operator merely holds piece in hands and 
manipulates it on rotating lapping plate. 
The heavy work of lapping is done by the 
machine. Amount of stock removal and 
fineness of finish can be varied by selection 
of proper abrasive. 
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The SPITFIRE 
ROLLER LAPPING MACHINE 


Has replaced “ring” and other old-fashioned 
methods of lapping external cylindrical surfaces 
in many of the country’s finest and largest tool- 
rooms and manufacturing plants. 

It finishes any size cylindrical pieces up to 6” Dia. 
to plug gauge accuracy and micro-inch finish. 
This centerless lapping machine tends to remove 
“waves” or “high spots” along the length of the 
pieces. Parts can be removed and examined or 
measured while the machine is running. 
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With DI-ACRO 
Precision Machines 


If you desire to save time 
and die expense on 
production of metal stamp- 
ings or other small parts, 
then the DI-ACRO System of 
“Metal Duplicating Without Dies” 
merits your consideration. It is 
based on the rapid and accurate 
production of formed parts with 
DI-ACRO Shears, Brakes and 






weeks for dies. 


SHEARS 


Di-Acro Shear squares and sizes material, cuts 
strips, makes slits or notches, trims duplicated 
stampings. Shearing width—Shear No. 1—6’. 
Shear No. 2—9’. Shear No. 3—12". 


BRAKES 


Di-Acro Brake forms non-stock angles, channels 
or “Vees.”” Right or left hand operation. Folding 
widths: Brake No. 1—6". Brake No.2—12’. 


Brake No. 3—18”. 


BENDERS 


Di-Acro Bender bends angle, channel, rod, tubing, 
wire, moulding, strip stock, etc. Capacity— Bender 
No. 1— 5" rouna cold rolled steel bar. Bender No. 
2 and No. 3—14’ cold rolled steel bar. 





i | 


= MACHINES rc} 








Benders. All duplicated work is accurate 
to .001”. These precision machines are 
adaptable to an endless variety of work, 
and ideally suited for use by girl operators. 
For short runs your parts are processed in 
a matter of hours instead of waiting 


Send for Catalog 


DUPLICATING” 


ings or parts made with- 
out dies, gives full details Fhe DIACRO Seaton op 
on DI-ACRO machines 
and shows how they may 
readily be adapted for 


quest your copy now. 


€« Pronounced "'DIE-ACK-RO" 


aay ONEFIL-IRWIN merc. co. 


DUPLICATED 





BRAKES 





BENDERS 





“DIE-LESS 
“Die- o | 
It illustrates many stamp- DUPLICATING | 


METAL our, 
CAT Ng 
Without Dies eo 


various applications. Re- 








315 Eighth Ave. 
Lake City, Minnesota 
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Introducing pRC+F/> 


THE TUBE AND PIPE NOTCHING PRODUCTION TOOL 
























The development of the new ARC-FIT makes it 
possible to use a hand or power press for notching 
the ends of tubing or pipe for welded or brazed joints. 


ARC-FIT is adaptable to any standard hand or 
power press. A hand press specifically designed 
for ARC-FIT can be supplied. 

ARC-FIT performs notching and cutting operations 
for pipe and tubing “T” or angular joints. 

By modern ARC-FIT, five 
seconds is required—com- 
pared to 10 or 20 minutes 
by antiquated burning, saw- 
ing. grinding, or milling 
methods. 


IMPORTANT COST SAVINGS! 
STEPS UP PRODUCTION! 























THE ARC-FIT 
UNIT COMPLETE* 


A 





Notable features of 
ARC-FIT include: 


1T IN @ A sturdy precision tool 
<2. pees @ For any size pipe or tube 
@ Usable with hand or power press 


@ No rejects even with unskilled 
operators 


@ Finish grinding or filing un- 
necessary 





TYPICAL @ No deformation of pipe or tube 
ARC-FIT cuts @ Possible Product Design changes 
at lower cost 
@ Quick punch and die interchanges | 


in one housing 


@ Shears from inside of the pipe 
or tube 





: Punch d Di asily inter- 
Prices for “T’ Joints. ARC-FIT complete with housing, punch bad shaneeahle a Se peastan ‘ 


; han ie ” ‘ 
= hd benend = a 2S * oS @ Can be used as portable unit 





Standard Pipe ........ $110.00 | — on individual punch and dies 


Precision produced to insure 

















d on larger units quoted on 
TE dkdecases ... 130.00 request. cutting accuracy 
Hand Press .......... 80.00 F.0.B. CHICAGO 
“PATENTED 


Manufactured Exclusively by 
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2527 MOFFAT STREET * CHICAGO 47, ILLINOIS « DEPT. TJ 


OIL-FILLED © OIL-FILLED © OIL-FILLED @® OIL-FILLED © OIL-FILLED 


FOR BETTER INDUSTRIAL SHARPENING 


a 


Ort 


BENCH STONES 





BY [L_NORTON ABRASIVES 3 








Oilstones are supposed to be used with oil. Oil makes them cut faster and 
cooler and produces a better cutting edge. Oil helps them resist glazing 
and filling. 


But oil-filling is a messy job at best — and it has to be done right. The oil must 
penetrate the pores of the entire stone. And, unless the right kind of oil is used, 


the surface of the stone will “gum.” 


Factory oil-filling is just another little extra quality feature of Crystolon and 
India Bench Stones. The whole job is neatly done at the Norton-Pike factory 
so these famous stones are oil-filled when you get them. 

Specify Crystolon for silicon carbide abrasive, or India for aluminum oxide — 
they're both oil-filled for your convenience — and for better sharpening. Write 
for your copy of “How to Sharpen.” 


BEHR-MANNING - TROY,N. Y. 


(DIVISION OF NORTON COMPANY) 


ALSO QUALITY COATED ABRASIVES SINCE 1872 
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PRODUCTION PLUS! 


ovel million stampings per day with this battery of 
DIEBEL Wisbpeed pet « 


fo F Mik i 
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THESE 10 PRESSES OCCUPY ONLY 12 FT. x 45 FT. 


The speed of this automatic press—it’s adjustable up to 550 
strokes per minute!—has resulted in soaring production records 
over a period of years in hundreds of plants. Diebel Hi-Speed 
Automatic Presses, like those above, have performed wonders on 
steel, brass, phosphor-bronze, fiber, plastics, rubber and paper. 


May we send you our illustrated circular? It’s yours for the 
asking—an introduction to the solution of your light blanking and 
forming problems. 


DIVISION OF DIEBEL DIE & MFG. CO. 
2713 West trving Park Road Chicago 18, Illinois 
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NO S-T-O-P and S-T-A-R-T 
TO CHANGE TOOLS AT EACH HOLE 






In the Moore Jig Borer you can consecutively spot, drill, bore 
and ream all holes in the work-piece with minimum tool 
changes. In other words, you don’t have to change tools at 
individual holes for each operation, because there are no 
size blocks or end measures to labor over. 

Accurate lead screws built into the Moore Jig Borer en- 
able you to make table settings faster than you can change 
tools. A glance at your blueprint—a few turns of the microm- 
eter dials and the work is set to precise location. Moore lead 
screws, accurate to .0002” over 14” of travel and .00005” in 
any given inch see to that. Another advantage—you make 
each setting three times, enabling you to quickly notice and 
correct any errors you may have made. 

The Moore Jig Borer is ideally suited for jigs, fixtures, dies, 
special machine parts and jig-less, small-lot production. It is 
highly sensitive for holes 1/32” diameter, yet rugged for 
heavy cuts up to 412”, 


Write today for descriptive literature 


MOORE JIG BORER 


MOORE SPECIAL TOOL CO., INC.,726 UNION AVE., BRIDGEPORT 7, CONN. 












RAPID TABLE SETTINGS 
PROMOTE GREATER ACCURACY 
IN FINISH BORING 


Rapid table settings on the Moore Jig Borer encourage oper- 
ators to follow the best toolroom practice—roughing all holes 
before finish-boring any of them. 

Moore lead screws are so fast to set—faster than tool 
changes—that it pays to pre-rough all holes. Temperature 
changes or stresses caused by roughing cuts cannot inter- 
fere with finish-boring. 

After roughing, the set-up can be easily checked and re-set 
before taking any finish cuts. 

All finish-boring is completed 
without stressing or heating of 
the work-piece. These favorable 
conditions, maintained through- 
out the entire finish-boring oper- 
ation, on the Moore Jig Borer, are 
further assurance of ultimate ac- 
curacy in the completed work. 








TOOL & DIE JOURNAL 








A NEW CIRCULAR, just off the press, tells the story of 
American's highly flexible 3-way Broaching Machine. 
Shown in detail are the various kinds of work it performs, 
including surface broaching, and push down or pull down 
internal broaching. American 3-way Vertical Hydraulic 
B hing Machi bine the ad ges of fast, easy 
operation with the ability to maintain a high rate of accu- 
rate production. A letter or post card will bring the new 
circular by return mail. Write today. Ask for Circular 
Number 100. 
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BROACH AND 
MACHINE CO. 


ANN ARBOR, MICHIGAN 


. 
BROACHING MACHINES 
PRESSES 
BROACHING TOOLS 
SPECIAL MACHINERY 
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DIE CAST SMALLPARTS ; i 
600 to 900 shots perhour 
with a DOMT Die Casting Machine 


in your own plant--within six weeks es 





» 
) 





; mv 2.@ Qe. ‘ 
e & or 


LOW INITIAL COST 
At last every plant—large or small—can enjoy the 
advantages of on-the-spot pressure die casting. With a 
DCMT Die Casting Machine — which costs less than a 
small engine lathe and can be operated by unskilled 
personnel—you can be in operation in as little as six 
weeks producing your own small parts at high speed 
— economically. 
ELIMINATES HIGH COST FINISHING AND MACHINING 


Hundreds of manufacturers who DCMT Die Caster work similar 
solved the problems of material wonders in your plant? 

shortage and expensive finishing For a demonstration of this unusual 
and machining operations with a machine in actual operation in your 
DCMT machine, have discovered area, mail the coupon below. Com- 





that they are producing parts at a__ plete information about on-the-spot i 
greatly reduced unit cost as well. pressure die casting will be found 
Why not let a simple, low-cost in our new catalog. 


DCMT Sales Corporation 
Division of British Industries Corp., i 


= ee ee Pe Sea ee ay Dept. L4, 315 Broadway, New York 7, N. Y. 

i DCMT Sales Corporation, Dept. 14 t 

gS Breedwey, New York 7, WN. Y. I i 
1 O Please arrange for me to see a DCMT Die Casting Machine in I ' 
i operation in my locality, without obligation. J 

po Send me copy of the new DCMT Catalog. : 

: =~ 1 

I 

1 fim. : 

I 

t : DIE CASTING MACHINE 

i} - Zone Stote 1 
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We'll take it over 


Grinding is our business. We have 
the equipment (see list at right) and 
the skilled manpower for any kind 
of grinding .. . 


From the simplest surface grinding to 
the most intricate form grinding... 
from relatively easy tolerances to 
tenths or less, if necessary . .. from 
one piece to large quantities .. . at 
lowest prices possible for the accu- 
racy you require. 


Send us your prints for firm quota- 
tions and dependable delivery com- 
mitments to any point in the United 
States. 















tired of the 


Old Grind? 


NX 











GRINDING DEPARTMENT 
EQUIPMENT 


12—Surface Grinders 
1—No. 11 Blanchard Grinder 
1—No. 22 Heald Rotary Grinder 
4—Internal Grinders 
4—External Grinders 
3—36”") & L Optical Comparators 
2—Toolmal Mi p 
42—Sets of Gage Blocks (81 blocks per 
set) providing one set for each Grinder 
Hand and Gagemaker 





Remainder of our shop is equally 
well equipped and provides facilities 
for supplying all of your require- 
ments on tools, gages, special ma- 
chines or precision components. 

















BUILDERS OF PRECISION TOOLS = GAGES ++ JIGS «++ FIXTURES 
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INCORPORATED 
3112 EAST 63rd STREET * CLEVELAND 4, OHIO 


MICHIGAN 7230 














Class Z Accuracy ™ Polished Radius Top 


LETTER SET—5S2 gages 


in 26 pairs from A to Z, 
$45 set. $ 
EA 


FRACTION SET—60 
gages in 30 pairs in any : 

steps of 1 64” from size : NS LOWER HALF CON. 
3/64” to 1/ “an $50 set. . CENTRIC TAPERED for 
NUMBER SET — 120 vidas 
gages in 60 pairs from 
1 to 60, $90 set. 

All sets include stands 
.. Prices F.O.B, Bridge 
port, Conn. 


TOLERANCE +.0001 —.0009 


Overall Length 11/2” 


Oil Hardened Tool Steel 


Flat Ground Bottom 


Sets in pairs of gages for checking any number of similar holes. 
Stands have 3 plates and cover so that gages stand upright. Drill 
size is plainly stamped in front of each gage hole, together with 
decimal equivalent to the ten thousandth of an inch. 


IMMEDIATE DELIVERY — 116 SIZES 


Check or M.O, should include .08¢ postage for quantities less 
than Set. Sets shipped Express Collect. No C.O.D.'s. 


eS AA A COMPANY 








>in ££ T 


ttowe te PORT | NON. 
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Actual photo of file 
friction sawn on 
Tannewitz High 
Speed Band Saw. 


Cost reductions that are downright amazing are 
effected in the cutting of an extremely wide 
variety of materials by friction sawing with 
TANNEWITZ HIGH SPEED BAND SAWS: flat 
sheets, hardened or soft steels, armor plate plas- 
tics, and many others. Formed aluminum parts 
can be trimmed without using a rest of any kind. 
Whatever your cutting problem, chances are it 
can be done faster and better with TANNEWITZ 
HIGH SPEED BAND SAWS. Write for booklet: 
“FRICTION SAWING." 
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‘THE TANNEWITZ WORKS 


GRAND RAPIDS 4, MICHIGAN 
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... just a twist of the 
wrist and your machines 


are LEVELED! 










To lower, turn screw 
to left. 

To raise, turn screw 
to right. 













or 
SELF-ALIGNING meeranemae 
SMOOTH, ACCURATE, POSITIVE ADJUSTMENTS! wa 

3 SIZES 


Machine Tool Manufacturers strongly emphasize the need, 
not only to set machines level, but to keep ’em that way. 
Periodic re-leveling is essential for accurate work tolerances. 
How often, depends on the type of foundation. No method 


No. 1 
2” normal height 


of machine setting is stable enough to maintain the accuracy No. 2 
of initial leveling. It is important to check after first month 2%” normal height 
of operation, then check periodically and re-level when- No. 3 


ever necessary. 3%” normal height 


EMPCo 


THE ENTERPRISE MACHINE PARTS CORPORATION 


2735 JEROME AVE. DETROIT 12, MICH. 


When a machine is set on EMPCO JACKS, the whole 
operation is the work of but a moment: Simply apply a 
wrench to the “hex” screw head, turn right or left until your 
level indicator reads “zero” 
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Die Sets for Every Stamping Job 


2s 


f 
Bs 
® 


CALL ‘‘DETROIT’’ 


DETROIT. . Ee TR 92-5150 
INDIANAPOLIS. . 5604 
a better product is the basis of our MINNEAPOLIS. . 5264 
DAYTON . ange 3042 
pio) oe (ee ar 5706 
We invite your inquiries regarding SEATTLE. . ae 2090 
PORTLAND, ORE.. . . . 1466 
SAN FRANCISCO . . 7018 
and special die sets; dowel pins, BUFFALO. . .PA 9206 
PHILADELPHIA... VI 4-4084 
ROCK ISLAND,ILL. . . . RI 743 
accessories. LOS ANGELES. . . . .AD 7251 
MILWAUKEE. . . ED 2359 


Our constant endeavor to deliver 
ever-increasing volume of business. 
all-steel and semi-steel, standard 


cap screws, die springs and other 


DETROIT DIE SET CORPORATION 


2895 W. GRAND BLVD. e« DETROIT 2, MICHIGAN 
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Other Genesee tools 
that will increase pro- 
duction. 


a 
Inserted Blade 
FACING AND 
COUNTERBORING 
TOOLS 
2 
SPECIAL PRODUCTION 
TOOLS 








apsustasLe HOLLOW MILLS 








GENESEE 


Cs a I 


GENESEE 


GENESEE 
GENESEE 
GENESEE 
GENESEE 
GENESEE 
GENESEE 
GENESEE 


GENESEE 





There is a Genesee for every hollow milling job. 
Available in 16 styles. Standard sizes from 0 to 
2”, with straight or Morse taper shanks carried in 
stock... 


from the solid and adjusting 

e Blades quickly ground in a rings are lapped for extreme 
simple fixture. accuracy. 

e All tools manufactured of e Furnished with high speed 
heat-treated alloy steel. steel, cast-alloy, or Tungsten 

e Adjusting threads are ground Carbide tipped blades. 


e Each size tool has Ys range. 


Let our Engineering Department solve your Production Tool problems. 
















Write for 


gut MFG. CO, Ii catalog 45~J 


190 


&sr a 
R x. 
OcHester 4, ™: 


ADJUSTABLE HOLLOW MILLS © FACING AND 
COUNTERBORING TOOLS * SPECIAL PRODUCTION TOOLS 
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Operator's View of MUL 

~--------- = MULT PRES i 

' Assembling Contact Points JS ficiency 
on Mallory Vibrator Bases | 


Here’s how the Mallory Com- 
pany, in Indianapolis, uses 
MULTIPRESS, equipped with a 
HydrOILic Indexing Table, 
for quick, easy assembly of 
contact points on vibrator 
bases. This is typical of hun- 
dreds of jobs being handled by 
MULTIPRESS at speeds limited 


only by the operator’s ability. 
























~ 











In fact, on any type of operation calling for controlled pressure, 

the revolutionary, bench-size MULTIPRESS offers such obvious 

advantages as— 

—infinitely variable working pressures you can preset to the 
exact needs of any task... 

—quick, easy, stepless adjustment of ram speed and stroke 
length... 

—extremely compact design that minimizes space problems... 

—manual and automatic controls for almost any type of ram 
action... 

—a wide range of standard toolings and accessories for count- 
less “special” operations. 

From users in almost every industry known, we get convinc- 

ing—and sometimes astonishing—proof that these and other 

MULTIPRESS features bring lower costs, increased production, 

and better products. MULTIPRESS is available in 4, 6, and 

8-ton capacities. Send for details. 


THE DENISON ENGINEERING CO. 
1197 DUBLIN ROAD, COLUMBUS, 16, OHIO 












Below: 4-Ton Basic Unit 




















1 
1 
— 
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One R and L Combination Turning Tool, the only 
combination right hand and left 
market, actually does the work of 14 tools, 


You can use an R and L for all these right hand 
cr left hand applications: 


The change from right to left or vice versa takes 


only 


1=14 @ 44.The Cost 


When The Tool 
Is an R and L 
Combination 
Turning Tool 


hand tool on the 


Roller Box Tool 
Centering and Facing Tool 
Knee Tool 

Pointing Tool 

Back Rest 

Floating Drill Holder 
Balanced Turning Tool 


ten seconds. 








and Canada 











Patented in U. S. A. 





/ CHECK THESE OUTSTANDING FEATURES 


& Made of extra tough, heat treated alloy steel, 
ly g not to bend or give way. 





@ Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment. 


@ Back Rests, or burnishers, have almost diamond 
hard surfaces eliminating metal pick-up and marring 
of work surface. 

@ Interchangeable Roller Back Rests furnished if desired. 


@ Precise adjustment on both cutting tool and pressure 
of burnishers. 


@ Tool bits wear longer because they are ground only 
on top side, or end. 


@ Less cross-slide clearance required, saves times and 


often permits working with cross-slide tools while 
turning or drilling. 


@ On turnings, the R and L Combination Tool pro- 
duces highly polished surfaces, true to size, and straight. 


@ Usable either for roughing or finishing; extra heavy 
cuts possible because thrust is always in direct line 
with Back Rest. 


l — a permits turning of two 


diameters to any length within tool capacity. 





All these and many other features are shown by photo- 
graphs and drawings in descriptive booklet mailed 
without cost or obligation. The booklet illustrates the 
tool set-up for various operations, and indicates speed 
and simplicity of its adaptation to various jobs. Prices 
and full specifications of many available sizes are 
included. Write for your copy today. 








— 


ce“ OFNSSREEERETRNE  OOLN II TTE 





and l TOOLS 1825 Bristol St., Philadelphia 40, Pa. 
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1 Spee eset ANT aR 


SPRINGFIELD PRECISION TOOL ROOM LATHE 


“A Master Lathe for Master Craftsmen” 




















The Springfield Precision Tool Room Lathe is engineered and constructed to 
the most exacting requirements. Its superior design features have been developed 
through more than sixty years’ experience in building precision machine tools. 


The powerful Headstock provides twelve spindle speeds. No more than seven 
of its chrome Molybdenum hardened ground gears are in mesh at one time. Timken 
Precision Taper Roller Bearings in solid headstock housings insure permanency of 
spindle alignment and long life. All bearings and gears are spray lubricated by 
cooled oil from the large reservoir in the leg. 


The semi-steel Apron is of extra-heavy, box construction and is completely ball 
and bronze bearing-equipped. The Taper Attachment is capable of very fine, microm- 
eter screw adjustment. The sturdy Compound Rest is a heavy duty, square base 
type providing full 360° swivel. The Tailstock, massively designed, has large centers 
and exceptionally long spindle travel. 


ASK US FOR YOUR COPY OF BULLETIN 162 which illustrates and describes 
the features of the Springfield Precision Tool Room Lathe and gives detailed 
specifications, 


THE SPRINGFIELD MACHINE TOOL v0. 
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Specify ATLANTIC 


BAND/SAW BLADES 








CONTOUR CUTTING 
ie 


Fr pores SAWS meet all of ATLANTIC'’S special alloy steel in- 








your requirements for a superior sures longer wear and easier welding. 
blade on complicated die and fixture ATLANTIC’S one temper saw for 
radius cutting. ATLANTIC special- all metals reduces stock you have to 
izes in accurate milled and precision carry. Cut to length and welded, 
set teeth, hardened to exact temper. ready for use. Packed in strong At- 
lantic box. Write for new Atlantic 

Catalog. 


Atlantic Saw Mfg. Co. 


INCORPORATED 





Atlantie’s strong, practical box, plainly Exclusively Manufacturers of Band Saw Blades 
marked on sides and top. Remains in 
good condition until entire coil is used. 160 Brewery St., New Haven, Conn. 
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SOCKET HEAD CAP SCREWS 


In tooling jigs and fixtures “ALLENS” are the universal screws, 
either for powerful clamp set-ups or fine, precise adjustments. Their 


strength of head and accuracy of thread are achieved by Allen pressure 
processes that eliminate weaknesses caused by cutting the stock. 


The above view was taken in the toolroom of Douglas Aircraft Company, Santa 
Monica, Calif. In small tooling jigs like the one above and equally in the heaygest 
welding fixtures, “Allens” have the clamping-power to depend on! Threads are accurate 
to a high Class 3 fit, for a maximum of frictional holding-power in the tapped hole. 
Internally engaging hexagon keys are obviously the handiest of wrenches for this work. 
Ask your local Allen Distributor for samples or demonstration. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, * ALLEN te CONNECTICUT, U.S. A. 








VERSATILITY is always at a pre- 
mium in toolrooms. Heavy jobs, 
intricate work, awkward shapes, 
and the multiplicity of operations 


all challenge the versatility of 
toolmakers and their tools. 

It is their versatility that makes O 3 C. T O O 
South Bend Lathes so popular 
in toolrooms—their capacity for 
accurately machining anything 
from tiny instrument parts to 
heavy jobs like the one shown 
—plus their ability to perform 
efficiently a wide variety of ma- 
chining operations. All of which 
means that you get more tool- 
room work done in less time with 
South Bend Lathes. 

Write for a copy of Catalog 
100-F which describes all sizes 
and types of South Bend Lathes, 
attachments, and accessories. 



















Machining a planer drive shaft 
on a 16” x 12’ South Bend Lathe, 


Building Better Lathes Since 1906 


SOUTH BEND LATHE WORKS 


432 EAST MADISON STREET @ SOUTH BEND 22, INDIANA 
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TOOLS for PRECISION PRODUCTION 








ADJUSTABLE ANGLE PLATES MODEL "A" 
FOR MACHINING AND GRINDING ANGLES 


These Angle Plates are made of the best grade of gray 
iron, machined and ground true with the holes, all steel 
parts are hardened and ground. 

MODEL “A” has four *s” “T” SLOTS, NET 

3 on the face side and one “T” Slot on PRICE 
the top when set at 90°. The size of 

this plate is 3 x 3x 3%. Shipping weight $46.85 
5 lbs. 








DRILL JIG BUSHINGS STANDARD 


@SLIP RENEWABLE @HEADLESS PRESS FIT 
@FIXED RENEWABLE @HEAD PRESS FIT 
@LINERS @HEAD TYPE LINERS 


SIMPLIFIED ORDERING 
Specify drill size, O. D., and length in order named. Also bushing number. 


Bushings above 1%” hole size will be quoted upon request. In ordering 
special bushings, forward blueprint showing all dimensions and limit. 


These Drill Jig Bushings are made of high grade tool steel—Rockwell 
C 62 and 64 hardness. 


*Special length bushings carried in stock in blank form. 








MAGNETIC BLOCKS 


FOR SURFACE GRINDERS 


This universal set consists of two parallels 1” x 1%” 
x 3%”, and two V-blocks 14” x 2344” x 17%”. This 
set has been especially designed for 

holding various types of work that 

cannot be placed directly on the mag- $47.50 
netic chuck. Complete in Hardwood SET _ 
Case. 








PROMPT DELIVERY 
Write for Literature 


ACME TOOL COMPANY 









































Trap doors spring open af any 
one of four testing stations on 
this conveyor-type automatic 
testing machine, sorting and 
rejecting defective- coils in an 
uninterrupted operation. 








Barth-designed coil testing machine built to 
save manhours and up production 


HOW TO test condenser coils for electrical 
flaws . . . automatically reject faulty coils at high 
speed . . . was the problem put to Barth engi- 
neers. The difficulty was acute, for the opera- 
tion had to be continuous and accurate in 
detecting (1) over potential, (2) under poten- 
tial, (3) grounded, and (4) capacity variance in 
the condensers. 


BARTH ENGINEERS found the answer in the 
machine pictured above, designed and built by 
Barth for a large electrical manufacturer. 
Entirely automatic, this air-operated machine 
tests the coils, drops out rejects, passes perfect 
units in a steady flow . . . ups production 
sharply. 


PERHAPS this example suggests an undis- 
covered solution for your production prob- 
lems. Our experience is at your service. You 
will find it a diversified service . . . on design 
and manufacture of dies, tools, gauges, jigs and 
special machinery. . . with skilled engineers 
ready to help you tind whatever type and kind — 
of service is best for your applications. 


BAR TE suman e wacuine works tne 






ODBSIGNERS AND BUILDERS OF DIRS TOOLS AND SPECIAL MACHINERY — 


Denison at P44 St. Cleveland 9 Ohio 
















HEAVY DUTY 
GAGE BLOCKS 


CHECKING HOLE 


_— and FIXTURES 





CHECKING 
DIAMETER 
OF HOLE 





Time Saving Precision 


\/ DIVIDER 
\ HEIGHT GAGE 
V SCRIBER 
SNAP GAGE 





Production is never held up for lack of special purpose 
gages when Webber Heavy Duty Gage Blocks are in the 
shop. They can easily be adapted as a master or pro- 
duction gage for almost any tool or machining opera- 
tion. They eliminate the immediate need for special 
plug or height gages. They are assembled and put to 
work within a few minutes. The patented clamps, 
gage blocks and holding fixture are built for rugged 
service plus gage block accuracy. Bulletin on request. 








CHECKING PRECISION 


tavout WEBBER GAGE CO. - 12903 Triskett Rd. Cleveland 11, 0. 


ligeeer 


PRECISION 
GAGE BLOCKS 


{ WEBBER MAKES PRECISION 
GAGE BLOCKS EXCLUSIVELY 
% Gage Block Sets in Steps of .00005” 
% Individual Special Size Blocks. 

% Heavy Duty Gage Blocks. 

%* Angle Gage Blocks in Steps of one second. 
% Carblox (Carbide) Wear Gages. 


/ 
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YOU RESHARPEN 


onty ONE race (| 
OF i | 


BOKUM TOOLS 

















STYLE A 
For boring through 
holes 





STYLE B 
For boring blind 
holes, bottoming, 
and facing 


Thus the original form of these boring and 
internal threading tools is never changed. 
The angle of the cutting edge and the 
special helical backed-off form of the front 
of the tool (A and B) produce a free cutting 


STYLE C 
action that is constantly retained —even pte 
through resharpening. 


Send for folders that show complete range 
of sizes. Choose the tool you require and 
try it on your machines. See how much 
faster and more economical Bokum Tools 
perform. 


E-1139 gives information on super high speed tools 
and E-398 on carbide tipped tools. 


THIS NEW HOLDER GIVES YOU 
VERTICAL ADJUSTMENT 


A simple turn of knurled screw on top of 
holder moves tool in vertical plane to give 
the precision setting you want. Rocker of id ald 
‘ a a ee ee 
tool post can be left out and shims are 
not needed. Here is a worthy advance- 
ment in boring tool holders. Two sizes: 
BT-0 shank size, 96x 1”; BT-1 shank size, 
Yo"x% 1". 


Rete!" 





KNURLED 


NG SCREW 








Write for catalog 


BOKUM TOOL CO. 


14775 Wit DeEmenec AVE. «- BETROIT 21, MICH. 


SINGLE POINT BORING TOOLS—INTERNAL THREADING, BOTTOMING AND FACING TOOLS—CARBIDE TIPPED TOOLS 





é 
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The Barnes Line 
of Metal Cutting 
Band Saws 
includes: 


@ HARD EDGE 
FLEXIBLE BACK 


@ ARC-LINE (Narrow 
width for Contours) 


@ SKIP TOOTH 
@ SPRING TEMPER 


.... for greater efficiency 





in metal sawing 


TRY Barnes Band Saws and prove the above state- 
ment to your own satisfaction. Barnes Band Saws 
have: (1) Correct tooth form for ease in cutting; (2) 
Uniform set to give straight, smooth, accurate cuts; 


(3) Proper hardness and temper for long 
blade life; (4) Utmost care in welding CoD 
) i “ t 


necessary to provide strong, endless saws. F _# 
NDUSTRIAL 
YOUR industrial Distributor or a Barnes Service Engineer Pisrarsuron 


will gladly recommend the Barnes blade designed and of Berner Biedes 
made for your particular band saw operation. 8 predee ak 


ESTABLISHED 1919 
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SMART TOOLING! 


SIMPLE — SURE — FAST — FOOLPROOF 





t} 
A 


6 


{ 
ot 


HC 


Here’s efficient tooling based on the quick action and positive hold- 
ing power of De-Sta-Co Toggle Clamps. This simple turntable 
with its 48 No. 210-S clamps enables one welder to keep abreast 
of two helpers. One places curved shank in socket and unloads 
finished assemblies. The other locates pierced hole in plate over 
shank and locks securely with toggle clamp. The expert welder 
works without interruption. 


Smart tooling like this is the backbone of modern mass production 
technique. You'll see De-Sta-Co Toggle Clamps playing a similar vital 
part wherever the principles of sound tool engineering are observed. 


Welding production is only one of the many fields for quick acting 
clamps. For holding parts in milling, drilling, routing, riveting, 
cementing—for fast, uniform, foolproof action—progressive tooling 
demands De-Sta-Co adaptability and quality. There’s a De-Sta-Co 
clamp for every job, designed and built to stand up under the wear 
and tear of volume production. Send for copy of Catalog No. 47. 


ee: See ee ee oe ee eG, oe i 
344 Midland Ave. Detroit 3, Mich 
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@ A new means embodied in the 
JIGMIL for automatic spacing for 


duplicate repetitive production work 





without JIGS. Write for complete in- 


formation today. _. 
TT ce 


, 


et 


._— 


The World's Finest JIG Boring 
and Milling Machine 


DeVLIEG MACHINE COMPANY (SZEXVABIEIS) 450 FAIR AVE. focsrores mice: 














a iea-theasendeh is routine... 
where JO-BLOCKS control by millionths! 


It PAYS to control parts-dimensions to close limits. It pays in ease of 
assembly, in product performance and in the assured fit of replacement 
parts. In wartime, it paid richly in human lives saved. JO-BLOCKS, the 
pioneer precision controls, produced in America by Ford Motor Company 
only, for all industry, are warranted accurate to + .000002”, .000004” or 
.000008”, and are available in sets or as individual blocks, of inch or metric 
measurement, with various accessories. With properly selected genuine 
Jo-Block equipment, accuracy control can be maintained to the highest 
practical degree over the working gages required for any mechanical 
dimensional inspection. Write for latest illustrated literature. 


FORD MOTOR COMPANY - JOHANSSON DIVISION 
3613 Schaefer Rd. Dearborn, Mich. 


On 





GAGE Fr BLOCKS 
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HIGH SPEED PRECISION MILLING MACHINES 


Provide Greater Economy for Small Parts 


BB4 


MILLING 
WU N@alin is 


Vertical or Horizontal—any way you look at 
it—closer proportion in the size of the ma- 
chine tool to the size of the work means 


greater efficiency. 


HARDINGE Precision Milling Machines are 
small, compact and designed to do a volume 
job on small parts. For a low, original invest- 
ment, the HARDINGE Milling Machines can 
release large equipment that is really too 
cumbersome for small work . . . and parts 


manufacturing costs can be reduced. 


HARDINGE BROTHERS, 


BB2V 


MILLING 
Galle is 





Utilize the advantages of HARDINGE Precis- 
ion Milling Machines for small-size work in 
production, tool room and development de- 
partments. Write us today for counsel in the 
application of HARDINGE Precision Milling 


Machines to your work 


Table size, both machines, 12” x 3 %e- 
BB4 has °4”’ collet capacity, eight speeds to 
3000 r.p.m. BB2V has '2” collet capacity, 


eight speeds to 5000 r.p.m. 


INC., ELMIRA, N. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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ELECTRIC FURNACES 


With the new TEMCO stepless control you 
can select and hold any desired temperature. 


Model GTP— interior 4” x 334” x 334”. May 

be operated continuously up to 1500° F. and 

intermittently to 1850° F. Embedded heating 

element. Power consumption 1.2 kw. Cast 

aluminum body. Weight 15 pounds. 

BE ES Poss céscicccsnssicaecinaics Price $57.50 
Also available for 230V and D.C. 


Model CEA—interior 434” x 414” x 6”. 
Maximum continuous temperature 2000° F. 
Element is embedded for its protection and 
surrounds muffle chamber for uniform heat- 
ing. Power consumption 1.5 kw. maximum. 
Insulated aluminum body. Weight 31 pounds. 
to a. ae erer er: Price $80.00 
Also available for 230V and D.C. 


Model OFE— interior 6” x 5” x 10”. Maxi- 
mum temperature 1600° F. continuous, 
1900° F. intermittent. Synchronous motor 
driven control. Heating element covers four 
sides of chamber. Steel frame with 41” in- 
sulation. Maximum power consumption 2.2 
kw. Weight 130 pounds. 

Por £15 Gr 250V AX.....<.csiccec Price $194.00 


TEMCO furnaces have low initial 
cost and are economical to operate 
as nearly all the power is consumed 
within the heating chamber. They 
are fast heating and ideal for gen- 
eral laboratory uses, heat-treating 
and small unit production 


See your supply house or write for litera- 
ture giving detailed specifications 


474 WEST LOCUST ST., DUBUQUE, IOWA 


THERS O ELECTRIC 


MANUFACTURING. COMPANY 





MODEL OFE 
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A Specialty: PRECISION GRINDING 


Precision is the first and last word used Midwest Tool and Engineering Com- 
in our grinding department. pany complete tooling service gives you— 
A department complete within itself... these extras— 
producing extreme precision workmanship ier ; ee i hl ’ 
of the most exacting specifications. Your ORIGINAL DESIGNING and ENGINEERING 
problem will be solved here by experienced, EXPERIMENTAL LABORATORY and MODEL 
skillful craftsmen, trained to do your job SHOP 
better, faster and at less cost. HIGHEST STANDARD INSPECTION 
®Ceneral Grinding ®@ Form Grinding @Too!l COMPETENT OFFICE and EXECUTIVE STAFF 
sieadiem Diiaan Calne @taaeendl « ; 
Grinding ® Gage Grinding External and DELIVERY SERVICE that’s REALLY DEPEND- 
Internal ® Blanchard Service. ABLE 






TOOLNALISTS Midwest 
TOOL AND ENGINEERING COMPANY 


612-620 Park Avenue » Indianapolis. Indiana 











DESIGNERS AND BUILDERS OF SPECIAL 
MACHINES ... TOOLING aed DIES... 


Sunecll is engaged in the designing 
and building of special machines and equipment, 
metal stamping dies, gauges, jigs and fixtures. 
Product value is determined by the effective pro- 
ductivity of its completed special machines, tools 
and dies...not on a mere metal poundage basis, 
nor on the aggregate of labor. 


Bunell is of interest to you because the company 
markets organized skills and facilities teamed 
together for over a quarter of a century for results 
that profitably translate into product. It’s an or- 
ganization of men, machines and experience, all 
functioning for the better designing and building 
of production units that are geared to preci- 
sion product in greater volume and at lower costs. 


Inquiries are invited . . . estimates 
are furnished without obligation. 










* There is a copy of our new 
booklet, ‘‘Men and Machines’’ 


ready to mail you... we believe 
it will be of realinterest... 
no charge on your request. 


“The od 
BUNELL MACHINE 
AND TOOL COMPANY 


1601 E. 23rd ST., CLEVELAND 14, OHIO 








Representatives for Special Machines... 
STATE MACHINE TOOL Co. 
1441 North Third Street, Milwaukee, Wis. 
Telephone: Daly 5251 
HERBERT K. BAKER 
3020 E. Grand Boulevard, Detroit, Mich. 
Telephone: Trinity 1-3656 
TRIPLEX MACHINE TOOL CORP. 
125 Barclay Street, New York, N. Y. 
Telephone: Rector 2-2668 
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NEW Procunier Foot Pedal 
Tapping Machine 


New advanced design, new construction features 
mean new speed and accuracy for all kinds of tap- 
ping. Special compensating springs assure accurate 
tapping .. . even with “‘green”’ operators. Two long, 
compensating springs take all the guesswork out of 
both bottom and through tapping. Tap feeding and 
reversing pressures may be preset for each tapping 
job... remaining constant regardless of varying foot 
pressure. Dull or ‘‘loaded’’ taps are quickly spotted. 
The automatic lubricating system delivers just the 
right amount of lubricant to the tap each time the 
foot pedal is depressed. Two interchangeable tap- 
ping heads accommodate a wide range of tap sizes. 

Asa result of these, as well as many other advanced 
features of the new Procunier Universal Tapping 
Machines .. . tap breakage is reduced . . . accuracy is 
increased . . . production is speeded up. Larger 
Procunier Tapping Machines, both with and without 
special lubricating systems, are available. 





: Procunier Safety Chuck Co. 
12-14 S. Clinton St., Chicago 6, Ill. 


Write today for illustrated bulletins 
on Procunier Tapping Machines, 





Tapping Heads and the new light- 
weight Tru-Grip Tap Holder .. . ' Send me bulletins on C) Procunier 


“*Tru-Grip” Tap Holders C] Universal 


Tapping Machines. 


e 
Procunier ~ 3 
Safety Chuck Company ? DN 5 oscaccudcaadoabecnewuckdeuteos 


12-14 S. Clinton St., Chicago 6, Illinois | 


' 
' 
: 
High Speed Tapping Heads C] Procunier } 
‘ 
‘ 
' 
' 
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ONS 
Flywheel 
Spee 


185 mor. 






150 mox- 


* Longer strokes available 
upon special order. 











Streamlined, heavy duty types, in- 
clinable for any operating position. High 
speed operation. Conservative capacity rat- 
ings with high overload protection. Highest 
quality semi-steel castings, precision work- 
manship. Latest designs and improvements. 


Open-back, inclinable type 
9-14-30 TON MODELS 


FEATURES 


CRANKSHAFT—Chrome nickel steel—precision ground all over. 
Bearing surfaces finished to 20 micro-inches. 










RAM-Beoring surfaces precision jig-ground, hand scraped for 

individual fit. Exclusive floating-type, fully universal ball screw 

and nut maintains close alignment over full ram stroke. 

GIBS—Precision sliding surfaces ground to 20 micro-inches. 

CLUTCH-Positive, instantaneous contact with three sets of pins 

engaging flywheel. 

FLYWHEEL-Extra heavy for smooth operation and maximum 

energy. Mounted on oversize bronze bushing. 

FRAME—Massively constructed semi-steel castings, correctly de- 

signed for high overload protection. 

On every score DIAMOND punch presses are Americo's finest... 
on design...on workmonship...on performance 


Write for free circulars. Dealers all over U.S.A. 


DIAMOND MACHINE TOOL CO. 
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Editorial 


production costs and craftsmanship 








The design and use of more, as well as more intricate, production tooling 
has tended toward reducing operating skill requirements. Economic justifica- 
tion for the newer and more specialized tooling, for which the tool users 
look to and are dependent upon the tool makers, is beyond question and 
comes under the heading of production costs. Prevailing high material 
costs and trends toward higher labor rates mean that a competing manu- 
facturer must employ every constructive means possible to reduce unit 
costs in order to survive. Excessive costs =no profits =no manufac- 
turer no jobs; it’s just that basic. 

An important subdivision of production costs is employer-employee rela- 
tions. There is increasing evidence that management is taking cognizance 
of improvements that can be effected in these relations simply by recog- 
nizing the American worker’s inherent, but too often dormant, pride in 
craftsmanship; dormant because of lack of outlet. 

One large concern experienced an eye-opener in this respect. The screw 
machine operators expressed dissatisfaction with the robot-like monotony 
of their jobs; after years of operating experience they were not enjoying 
that sense of accomplishment that results from employing higher skills and 
which both relieves monotony and satisfies pride in craftsmanship. There- 
fore, why couldn’t they make, and be responsible for, their own setups? 

They made the sale. An understanding management provided the ways 
and means. Result? Higher-skilled workers enjoying a greater sense of 
responsibility for their output, higher pay, higher production, and improved 
employer-employee relations. Cost? An investment of 50% employee 
initiative and 50% employer open-mindedness paid dividends. 

Similar mutual gains are evident as the principles and practices of Qual- 
ity Control become everyday production and assembly line functions. As 
production and assembly workers are trained in, and become adept at, 
applying Quality Control techniques to their jobs, that intangible but an- 
tagonistic barrier between them and Inspection fades away. Inspection, 
instead of being accepted as a necessary evil denoting rejections, reductions, 
repeats and recriminations, has become the heretofore missing link in pro- 
duction. Quality Control, i.e., Inspection retooled, is paying off in higher 
skills, higher pay, higher and less wasteful production, improved product 
and, most important, higher morale and improved employer-employee 
relations. Again, better craftsmanship, lower production costs. 

Our editorial last month dealt with transfer machining which is in no- 
wise inconsistent with the premise that production costs are lowered as 
craftsmanship is raised. If an intricate transfer machine “production line” 
can be considered a highly mechanized, automatic production department, 
the operator of that machine must be boss of the department and have all 
the mechanical skills necessary to supervision. Like any other efficient 
and respected boss he should not expect his subordinate (the machine) to do 
anything that he, himself, can’t do; be it any individual operation or the 
attendant tool setup and maintenance. Here again, lower production costs 
can be attained through combining higher skills and pride in craftsman- 
ship. It’s an unbeatable all-American combination. 


ELA iM orb Era 


editor 














Confronted with a demand for high 
quantity production at the lowest possi- 
ble cost, the progressive die shown in 
Figure 1 was designed to manufacture 
the aluminum piece shown in Figure 2. 
There was also the stipulation that the 
finished pieces were to be as accurately 
uniform and uniformly accurate as was 
technically possible. 

Aluminum sheet stock of .038” thick- 
ness is sheared into strips 3352” wide. 


The strips are fed into the die from the 
right and after passing through five suc- 
cessive stations, as indicated by the dis- 
play strip in Figure 2, a finished piece 
is ejected at each stroke of the press. 







produce the aluminum piece shown in Figure 2. 





Figure 3 shows a cross-section of the 
(assembled) progressive punch and die 
members shown in the photograph of 
Figure 1, taken through piercing punch 
P2, and forming punches P3, P4 and Pd. 

Figure 4 shows the material removed 
at the first and second station by the 
side cutter or notching punch P1, pierc- 
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Fig. 1. The five-station progressive die built to 



















The two pilot punches that index the strip, 
although not lettered, are plainly seen at stations 
3 and 4, just beyond forming punches P3 and P4. 





Fig. 2. A display of the successive operations 
of the five-station progressive die. The first 
station operation of “notching” the strip to gage 
width is at the right. Aluminum strips, 314" 
wide, sheared from .038" thick sheet are fed into 
the die, Figure 1, from the right. 


ing punch P2 and pilot hole piercing 
punch P (Figure 1). 

Figure 5 is a section taken across the 
third station to show the forming pad 
“A” and its raising mechanism (lever E, 
cap screw F and spring G) as well as 
the stock locating pilot for the third 
station. 

Figure 6 is a section taken across the 
fifth station showing forming pad C, 
forming punch P5, work holding pin B, 
and stock removing or work cut-off 
punch P6 with its pilot. 


Figure 7 is an isometric view showing 


the several forming surfaces and edges 
of forming punch P5. 


Figure 8 shows in shaded area the 
stock removed by blanking punch P6 in 
separating the blank from the strip. 

In operation the 35%” wide aluminum 
strip is fed into the die, from the right, 
to the gaging edge or end of one side 
gage, Figure 4. This is the first station 
and at the first stroke of the press the 
side cutter punch P1 notches the strip 
stock as shown in Figure 4. 

This notch performs two functions. 
Its length establishes the stock feeding 
distance or travel between the first and 
second stations, and it reduces the strip 
to the correct width for feeding on 
through the die as governed by the side 
gages. 

The accurate strip sizing job done by 
side notching punch P1 eliminates the 
danger of the strip stock becoming 
jammed between the side gages because 


FOURTH 
STATION 


of those irregularities in strip width 
which often occur in the shearing of long 
sheets. The accurate establishing of the 
strip feed travel, which is simply a func- 
tion of the length of P1, eliminates the 
necessity of four hand-operated stop 
pins to gage the strip into the successive 
stations before an automatic gage could 
be actuated and carry-on. Beyond these 
mechanical advantages, the additional 
cost involved in designing and building 
the side notcher into the die, and the 
additional material cost represented by 
the slightly increased strip width are 
compensated for by the high production 
speed attained. 

In the second station, Figures 1, 3 and 
1, the blank shape (except for the cut- 
ting-off to final shape as performed by 
punch P6, Figure 8) of the product is 
pierced by the punch P2 which is of 
corresponding internal profile. Also at 
this station a round piercing punch P, 
Figure 1, punches the pilot hole, shown 
in Figures 2 and 4, which is used for 
accurately locating the strip for the op- 
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ing punch P2 and pilot hole piercing 
punch P (Figure 1). 
Figure 5 is a section taken across the 
third station to show the forming pad 
“A” and its raising mechanism (lever F, 
cap screw F and spring G) as well as 
the stock locating pilot for the third 
station. 
Figure 6 is a section taken across the 
fifth station showing forming pad C, 
forming punch P5, work holding pin B, 
and stock removing or work cut-off of the re leuritic trip widtl 
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erations at the succeeding stations. 
Furthermore, it prevents the production 
of imperfect blanks due to any slippage 
of the strip stock resulting from inat- 
tention on the part of the press opera- 
tor. 

At the third station, and with the 
third stroke of the press from the start, 
the first in a series of three progressive 
bending operations is performed. A pilot 
punch enters the pilot hole (pierced in 
the second operation) and aids in posi- 
tioning and holding the strip in place. 
The tabs shown in Figure 2 and 8 are 
given a 90° upward bend against the 
forming punch P3 by the raising of 
member “A” above the face of the die. 
At the same time, and by virtue of being 
spring-backed, the forming punch P38 is 
holding the work against the die face 
to prevent deformation of the piece dur- 
ing the bending operation. Forming 
punch P3 bears inside the two tabs while 
member A is raised by cap screw F, 


=e 
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actuating lever E against spring G, 
Figure 5. 





The forming punch P4, at the fourth 
station, Figure 1 and 3, bends each of 
the two raised tabs inward to a 45° an- 


gle. 


At the fifth station, and upon the fifth 
press stroke of a run, the workpiece is 
separated from the strip and its form- 
ing is completed. Figure 8 shows the 
stock that is removed by blanking punch 
P6, Figures 1 and 6, in severing the work 
from the strip. The pilot on the end of 
P6 serves to insure accurate locating of 
the work for the final cut and forming. 
As the press comes down, the spring- 
loaded pin B in forming punch P5, Fig- 
ures 1, 3, 6 and 7, is compressed against 
the work before punch P6 makes its cut. 
Continuation of the down-stroke fully 
compresses spring B which is serving to 
hold the severed work against the spring- 
loaded forming pad C, Figures 1, 3 and 
6. The spring loading of pad C is 

(CONTINUED ON PAGE 144) 
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Packing Cap 


The packing cap used on the Parker 
offset globe valve is shown at C, Figure 
24. It is produced from 1%” hex brass 
bar stock and is completely machined 
and finished on the Greenlee 6-spindle 
automatic screw machine, with the ex- 
ception of final burring. The operation 
of this machine was described in Part V 
of this series, TDJ, March 1947. 

To start the machining of this piece, 
the bar stock is fed out a predetermined 





by Carl F. Benner 
Assistant Editor 








length to the stock stop at the sixth posi- 
tion, the collet automatically closes and 
locks and the spindle carrier and stock 
reel index, so that the stock is presented 
in the first position ready for the first 
operation. At this position the drilling 
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and rough turning operations are per- 
formed. A 25/32” drill and a %” x 
5g” tool-bit are set up in a knee tool 
holder, mounted in the first position of 
the main tool-slide. A hole 25/32” in 
diameter is drilled 5/16” deep and a 
rough cut is taken simultaneously on the 
front end of the bar as shown at A, 
Figure 31. In the second position, drill- 
ing and rough form turning operations 
take place. A 39/64” diameter hole is 
drilled through the stock from the front 
end and a rough form cut made on the 
back end of the piece, B, Figure 31. By 
the external forming operation, per- 
formed in the third position with the 
dovetail forming tool, G, Figure 31, set 
up in the cross slide, the packing cap is 
brought to the external shape shown at 
C, Figure 31. 

The function of the packing cap of the 
Parker offset globe valve is that of com- 
pressing the packing material in order to 
prohibit leakage past the stem. It is 
necessary in the assembly and mainte- 
nance of the valve to use a wrench to 
tighten the cap, therefore provision for a 
wrench grip on the cap is assured by the 
hex shape of the bar stock from which 
the cap is made. So as not to disturb 
this hex shape in the machining opera- 
tion, the dovetail form tool is designed so 
that no cut is taken from that portion of 
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J FIGURE 24 


A. BODY 4. JAM NUT 
B. BONNET J. HANDLE 
C. PACKING CAP K. SEAT 


D. PACKING FOLLOWER L. JAM WASHER 


E.5L(DE BUSHING MM. STEM WASHER 
F. SLIDE N. PACKING 
G.STE/M 0. COPPER GASKET 








Fig. 24. 


Cross-sectional view of a Parker Brass Offset Globe Valve. 


Machined, working parts of 


the valve other than the forged body are shown and identified for the respective tooling operations. 


the hex bar stock which 
the wrench grip. This is evidenced by 
the relief space between the cap and 
form tool profile shown in C, Figure 31. 
Internal forming of the cap is done in 
the fourth position, D, Figure 31, by a 
step counterbore mounted on the main 
tool-slide. This tool faces off the bottom 
end of the cap, increases the inside di- 
ameter of the 25/32” hole to that of the 
minor diameter of a %”—18 thread, 
squares the bottom of this hole, enlarges 
the 39/64” (.609”) diameter hole to 
.626”, and countersinks a thread chamfer 
for the start of the tapping operation in 
the next position. A %”—18 tap is set 
up in the fifth position of the main tool- 
slide for internal tapping as shown at E, 
Figure 31. Burring the tapped internal 
threads and cutting off the completed 
packing cap takes place in the sixth 
position, F, Figure 31. The burring is 


is to serve as 
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done with a countersink set up in the 
sixth position of the main tool-slide and 
the cutting off by a cutoff tool mounted 
on the sixth position cross-slide. The 
burring operation is of relative short 
duration; therefore, it is completed and 
the countersink retracts before the cutoff 
tool finally breaks through. 

Usually a burr will be turned over 
around the inside edge of a drilled hole 
in a workpiece during any cutting off 
operation. Standard instructions at the 
Parker Appliance Company call for the 
removal of all burrs. Therefore any 
burrs which cannot be removed during 
the operations at any of the regular 
positions on the automatic or hand screw 
machines, lathes or other metal cutting 
machines must be removed by the Burr- 
ing Department. Usually deburring is 
done with a properly designed deburring 
tool inserted in the chuck of a drill press. 
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A jig is mounted on the drill press table 
with which to hold the workpiece during 
the deburring operation. 

Because the packing cap has a hole 
drilled through it, and since the cutoff 
tool turns a burr on the inside edge of 
the drilled hole as it breaks through the 
brass on the cutoff operation, the burr 
has to be removed as an additional opera- 
tion by the Burring Department. 


Packing Follower 


This component is completely machined 
with the exception of the finish de- 
burring on a %” 4-spindle Conomatic, 
built by the Cone Automatic Machine 
Company, Inc. The front view of a 
Conomatiec is shown in Figure 32. The 
main tool-slide, Figure 33, is a heavy, 
flat, rectangular member supported on 
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Fig. 31. 
matic screw machine. 


The tools and setups utilized in the successive positions of the Greenlee 6-spindle auto- 
The colored sections show the respective changes in shape imparted to the 


valve packing cap by these tools at their respective positions. 
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the base of the machine by hardened and 


ground bearing plates. It is of liberal 
length and is provided with two T slots 
for positioning drill holders, turners and 
roll supports. The slide is driven by its 
cam on the overhead camshaft through 
a rugged arm held between the top bed 
and base of machine. Endworking sizes 
are controlled by a positive stop. 

The 4-spindle Conomatic is equipped 
with four cross-slides held in the heavy 
front upright support between top bed 
and base. The slides are independently 
operated by their respective cams on the 
single overhead camshaft. Figure 34 
shows two drills mounted on the main 
tool-slide in the first and fourth posi- 
tions and a forming tool in the lower 
front (1st position) cross-slide and a 
cutoff tool in the upper front (4th posi- 
tion) cross-slide. The thrust of a first 


Fig. 33. 


Front view of the Conomatic main 
tool-slide. 


The upper holder is in the fourth 


position and the lower holder is in the first 
position. 















Fig. 32. Front view of the 4-spindle Conomatic built by the Cone Automatic Machine Company, Inc. 


position heavy forming cut is well sup- 
ported against the base of the machine. 
Holders for these tools are shown held 
securely in the slides by clamps. Indi- 
vidual adjustment screws locate the tool 
holders radially, and lateral adjustment 
is provided by taper wedges operated by 
collar screws. 

The bar stock is fed out after the 
finished work is cut off in the fourth 
position and the indexing movement of 
the carrier presents the stock to the first 
position. The stock stop, shown in the 
illustration, swings into position before 
the bar stock is fed out and returns to 
an out-of-way position afterwards. 

Figure 35 illustrates the two cross- 
slides on the rear side of the machine. 
These slides are constructed similarly to 
those on the front side; they are also 
cam operated by independent cams on 
the single overhead camshaft. Form 
tool holders are interchangeable for all 
four cross-slides and are provided with 
the same means of radial and lateral 
adjustment. The extra sturdy construc- 
tion of the lower (2nd position) slide 
assures adequate support for the heavier 
forming cuts often desired in _ this 
position. 

It can be seen from the front view of 
the Conomatie shown in Figure 32 that 
the main tool-slide and front cross-slides 
are quite accessible for the operator. 
Since forming and threading operations 
are usually performed in the second and 
third positions where the operator’s at- 
tention is needed, it is evident, from 





























































Figure 35, that the rear main tool-slide 
and rear cross-slides are just as acces- 
sible as the front slides. Thus, an opera- 
tor can work at both the front and rear 
of a Conomatic. 

The carrier revolving mechanism is 
shown in Figure 36. This mechanism 
consists of a carrier revolving head with 
four pairs of hardened and ground steel 
lugs located radially at 90° intervals. It 
is supported by the left-end frame mem- 
ber, and is operated by an indexing arm 
driven from the camshaft through gears. 
The four pairs of lugs and the indexing 
arm comprise a modified Geneva move- 
ment. The revolving head is connected 
to the spindle carrier by a central carrier 
revolving shaft and it is connected to 
the stock tube reel by a coupling mounted 
on the outer end of the revolving shaft. 

The workpiece shown in the illustra- 
tions of the Conomatic is not a Parker 
valve part but represents the typical 
operations which take place on these 
parts. 

The packing follower, D, Figure 24, is 
machined from %” round brass bar stock 
with the cycle of operations starting in 
the fourth position where the bar stock 
is fed out to the stop, the collet auto- 
matically closes and the spindle carrier 
indexes to the first position. 

The operations performed in the first 
position are center drilling the end of 
the bar and rough forming the outside 
surface. For these operations a center 
drill is mounted in a holder on the main 
tool-slide and a form tool on the cross- 
slide, which together produce the shape 
shown at A, Figure 37. The outside 
diameter of the shoulder on the packing 
follower is %4” which is the same as the 
bar stock size from which the follower is 
made. Therefore, it is evident that the 
surface of the shoulder must not be 
touched by the form tool. This results in 
the form tool design shown at A, Fig- 
ure 37. 

A 21/64” hole, 19/32” deep is drilled 
in the second position, B, Figure 37, with 
the drill set up in a holder on the main 
tool-slide. The cross-slide is not used in 
this position. The OD of the packing 
follower is specified as .624%:5%0. To in- 
sure production of this part within the 
specified tolerance, it is finish machined 
by a shaving operation utilizing a dove- 


“Se ee ee ee oe oe oe oe es 


SeeRRRRER eR & 


“ey wevuewv www o 
“ tet WY tt te ew ot 


s 





Fig. 34. Front view of the Conomatic cross- 
slides, showing the first position cross-slide at 
the lower left front and the fourth position 
cross-slide in the upper left front. 


tail form shave tool. The shave tool is 
inserted in a shave tool holder, E, Figure 
37, which also carries a shave roll. 

The design of the shave tool holder 
provides for the setting up and locking 
of the form shave tool and the shave roll 
carrier in the holder so that the dimen- 


Fig. 35. Rear view of Conomatic main tool-slide 
and cross-slides. The second position of the 
main tool-slide is shown at the lower left and 
the third position of the main tool-slide at the 
upper left. The second position cross-slide is 
shown at lower right and the third position 
cross-slide at upper right. 




























Fig. 36. The carrier revolving mechanism. 
The four pairs of lugs and the indexing arm 
comprise a modified Geneva movement. 


Fig. 37. 
follower. 


The shape transferred to the workpiece 


sequence of operations as performed at the four positions. Note at E the tool-holder floating (spring 
loaded) head that carries the shave roll and dovetail shave form tool in fixed relationship. This 
permits workpiece tolerance to be independent of, and closer than, spindle carrier indexing tolerance. 
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The tools and setups used on the 4-spindle Conomatic in machining the valve packing 
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FIGURE 37 





sion from the bottom of the roll to the / 
top surfaces of the shave tool corresponds fy 


to the specified OD of the workpiece. yf 
This assembly is spring loaded which Y 
permits a small up and down movement Yj 
on guide pins. As the shave tool assembly, Yy 
mounted in the third position of the /, 
cross-slide, moves into the work the shave f , 


roll strikes just below the top surface of 
the work and is forced up so that it 
rides on top of the work thereby bring- 
ing the shave tool into a position to take 
a tangent cut from the lower part of the 
work. there are two outside 
diameters on the packing follower, to 





Because 
insure greatest accuracy the shave roll 


is designed to contact only one diameter 
of the part, C, Figure 37. 
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by each tool is shown by colored section in the 





















DRAWN BY 74.4. 


TOOL & DIE JOURNAL 












J / /, / 
VU 








Vf 111 /, 





J) 


Precision 






U YY 
Ys 


4 


Applications in the field of machining 
with precigion saw bands expanded tre- 
mendously throughout the war, but par- 
ticularly so since the latter part of 1944 
when the introduction of the high velocity 
technique just about revolutionized band 
saw practice as a whole. To benefit 
primarily from. the substantial increase 
in velocities were the non-metals and 
non-ferrous metals, and in the latter 
category the light metals have responded 
most efficiently. Bear in mind that we 
are still concerned with actual sawing 
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with a high velocity range of from 1500 
to 5000 fpm. 

On the other hand, these improved saw 
bands have likewise brought about a 
rather brisk revival of the old art of 
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Maehining With 
Saw Blades 
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friction sawing. In this case, these high 
and super-high velocities, through the 
generation of heat, soften the material 
in front of the saw teeth sufficiently so 
that a 1”—10-pitch band revolving at 
13,000 fpm can slice through %” armor 
plate or stainless steel at the rate of 
almost 14 lineal inches per minute. 
True enough, all this outstanding in- 
crease in efficiency would seem of minor 
interest to the tool or die maker until he 
realizes, as he should, that these radically 
better saws must necessarily have some 
bearing on his own work. They surely 
have, since the type of blading regularly 
used now for conventional sawing is 
identically the same as used for friction 
sawing. In other words, a saw that will 
resist the strains of friction sawing for 
hours and even days with the maximum 
of feeding pressure imperative there- 
with, will obviously also stand an un- 
precedented amount of work pressure at 
regular velocities with, of course, a 
proportionate increase in cutting rate. 
Modern saw bands are long-life cut- 
ting tools providing they have the correct 
depth of tooth hardness, and this proper- 
ty is most important. When friction 
sawing, for example, the teeth must be- 
come blunt before the saw reaches its 
peak of efficiency which it will maintain 
until the teeth have worn down approx- 
imately 70%. It is the correct depth of 
tooth hardness, extending to but not 
beyond the gullet line, which makes the 
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Fig. 1. Band sawing through ‘ Y% ton die 
block of a thickness or height equal to maximum 
machine capacity with the same degree 
pe icular accuracy of cut as is attainab 

_ ed 2” stock thickness. In terms of 
this means that due to controlled depth 
h hardness, saws have no longer a tendency 
lead off,” hence increased work pressure 
i be applied with a relative increase in 
cutting rate. 


"load 


teeth so tough and helps them maintain 
the set. Consequently, such a saw band 
has ample flexibility elsewhere through- 
out its section so as to withstand the 
strains of contour sawing as readily as 
straight sawing. 

Specialized band sawing, or contour 
sawing, has long been accepted as an 
essential phase of machine shop practice. 
This is verified by the fact that this 
method of cutting represented one of the 
subjects included in the Toot & Dig 
JOURNAL “Training for Victory” pro- 
gram. Although the innovation of high 
velocity equipment has changed the pro- 
duction floor picture materially, conven- 
tional velocities will never be eliminated 
from tool room applications but, in this 
connection, better saws have gradually 
enlarged the field of applications because 
of the longer tool life and higher cutting 
rates resulting. 

Since the advantages of the process as 
a whole need not be repeated, what is of 
utmost significance to the tool and die 
maker therefore are recent facts and 
figures. These should afford reliable 
means for the old operator to make com- 
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parisons with production rates dating 
back a few years; the new operator can 
likewise use the data to good advantage 
and thereby increase his dexterity. 

The following test case histories de- 
scribe various laboratory customer tests 
representing late recommendations of a 
nature to be of general tool room in- 
terest. These applications should at 
least serve as a stepping stone to formu- 
late somewhat similar saw control factors, 
and thereby save considerable cut-and- 
try time. Needless to mention that the 
one and only objective of each test is to 
determine the correct type of saw, 
velocity and work pressure that will 
produce a maximum cutting rate con- 
sistent with tool life. The quality of 
finish desired is often, however, a limit- 
ing specification and its observance 
results in a reduction in cutting rate. 


Test Case I 


Material: Finkl steel die block, 10%” 
thick (515 pounds). 

Saw Control Factor: 1”—3-pitch But- 
tress saw running at 75 fpm, 35 lbs. table 
pressure—70 lbs. work pressure. 20 drops 
of cutting oil per minute as lubricant. 
Average cutting rate: 1.18 square inches 
per minute. 


Remarks: Co-ordination of proper 
feeding pressure, blade tension and the 
application of cutting oil should help 
maintain perpendicular accuracy within 
.003”. New type, coarse pitch, saw is in 
greater part responsible for a 25% in- 
crease in cutting rate, in this particular 
case, over that of regular 6-pitch pre- 
cision band. 


Test Case II 


Material: Clarite high speed steel 
(18-4-1) 214” thick (forging). 

Saw Control Factor: %”—6-pitch 
standard saw running at 50 fpm, 50 lbs. 
feeding pressure. No lubricant. Average 


cutting rate: .70 square inches per 
minute. 
Remarks: After cutting 100 square 


inches, the saw set had worn but .002” 
and no change in sharpness was notice- 
able. Where the increase in cutting rate 
is negligible, extension of saw life will 
be substantial. 
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Test Case III 


Material: Ermalite, alloyed gray iron, 
6” thick. 

Saw Control Factor: 1”—3-pitch But- 
tress running at 65 fpm, 66 lbs. feeding 
pressure. No lubricant. Average cutting 
rate: 2.04 square inches per minute. 


Remarks: The cutting rate is excep- 
tionally high on this type and thickness 
of material considering the fact that the 
saw cuts approximately 400 square inches 
before showing any real sign of wear. 


Test Case IV 


Material: Carbon steel, No. 1090, 4” 


thick. 


Saw Control Factor: %”—6-pitch 
standard saw running at 125 fpm, 55 lbs. 
feeding pressure. 20 drops of cutting oil 
per minute as lubricant. Average cutting 
rate: 8 square inches per minute. 


Remarks: Under above recommenda- 
tions the estimated saw life in this case 
Machining With Precision Saw Bands—2 
is about 100 cuts of 6 square inches, with 
an excellent finish. Due to extremely 
low tool cost, cutting rate as given may 
be substantially increased by disregard- 
ing saw life and degree of finish to any 
reasonable extent. 


Test Case V 


Material: Semi stcel blank, 3” thick; 
a cam contour sawing application. 

Saw Control Factor: %”—18-pitch 
standard saw running at 175 fpm. Me- 
dium hand feeding pressure. No lubri- 
cant. Average cutting rate: 2.5 lineal 
inches per minute. Cam cut to within 
.005” of outline, finish produced by band 
filing with results equal to conventional 
procedure. 


Remarks: The design of this cam 
represented radii ranging from %4” to 2” 
with an overall lineal-inch cut of 21”. 
The total machining time, sawing, filing 
and setup was 40 minutes against an 
estimated 6 hours if generated conven- 
tionally. This cam is of course a repro- 
duction and not an original, no claim is 
made that a cam from engineering de- 
partment layout can be accurately pro- 
duced by contour sawing. 
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Test Case VI 


Material: Sheet steel, 1/32” 
stack-sawing application. 

Saw Control Factor: %”—10-pitch 
standard saw running at 125 fpm. Me- 
dium hand feeding pressure. No lubri- 
cant. Average cutting rate: 2.12 lineal 
inches per minute. 


thick, 





Remarks: The application demon- 
strates the economy of the contour 
sawing procedure to make short run 


production stampings. This is an experi- 
mental job requiring 75 pieces; they were 
cut in two stacks of 35 and 40 sheets, 
respectively. This operation of course 
requires soldering or bead welding the 
stack at corners and various other loca- 
tions under pressure in order to eliminate 
air pockets or spacings. The outline 
comprises a total of 38 lineal inches; with 
the possible cutting rate it is evident that 
this method is most economical for even 
a 1000 piece requisition. 





Acknowledgment: Customer test data is through 
co-operation of the laboratories of The DoALL 
Company, manufacturers of The DoALL contour 
saws and saw bands. 





Fig. 2. Cutting the teeth in an experimental 
ring gear segment with a 3%", 14-pitch standard 
type precision saw band. The development of 
these better cutting tools has widened the field of 
applications for expediting the production of 
experimental and emergency replacement parts. 
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Twenty-Five Single Point 


Tool Operations 


An entirely new Multi-Operation 
Chucking Machine has just been an- 
nounced by Hardinge Brothers, Inc., 
Figure 1. Because of the universal 
acceptance of the Hardinge Second Oper- 
ation Machine by production depart- 





Fig. 1. 
Chucking Machine. 


Front view Hardinge Multi-Operation 


rents, the real need for a precision ma- 
chine for relatively small work was 
emphasized. Investigation showed that 
there was a similar need for a precision 
chucking machine to take care of large 
diameter work. It was realized that 
such a machine would have to produce 
work to an accuracy that heretofore was 
associated only with smaller diameter 
work. This meant an entirely new ma- 
chine to fill the gap which existed be- 
tween the Second Operation Machine and 
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At One Setup 


large turret lathes, thus came about the 
development of the Hardinge Multi- 
Operation Chucking Machine. 

The Hardinge Multi-Operation Chuck- 
ing Machine has been designed for turn- 
ing, boring or threading parts up to 6” 
in diameter which have been blanked 
out on automatic screw machines or tur- 
ret lathes or for finishing stampings, 
castings, forgings and many other types 
of work that ordinarily require many 
individual setups. 
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Fig. 2. Typical part requiring the machining 
of twelve surfaces with an additional threading 


operation. The surfaces are all finished with 
single point tools. 
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Fig. 3. Operator's view of working area of eight-position cross sliding carriage type turret. 


Typical examples are the many parts 
requiring threads to be cut concentric 
with turned and bored diameters, as well 
as square and true with shoulders on 
the work. 

A typical part is shown in Figure 2, 
requiring the machining of twelve sur- 
faces with an additional threading 
operation. The surfaces are all finished 
with single point tools. Ordinarily, ma- 
chining such parts requires planning, 
the applying of skilled operators and 
many separate machines and _ setups. 
Parts requiring many bored diameters 
and turned diameters that must be rela- 
tively concentric, as well as having a 


Fig. 4. Threading head shown separate from 
the turret. Also close-up view of Hardinge 
Multi-Operation Chucking Machine turning 
large diameter. Standard step chucks are used 
for holding the part. The use of simple 3%" 
square tool bits and the working of the turret 
right up close to the work eliminates long 
springy tooling—means greater accuracy. 
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fine finish, can be produced on a rapid 
production basis on a Multi-Operation 
Chucking Machine. The eight-position 
turret and the production threading head 
use standard tools, making simple setups 
permissible for low cost tooling and low 
setup costs for short runs. 


Turret 


The eight-position turret, Figure 3, 
permits greater tooling possibilities over 
the six-position turret. The turret is 
built into the carriage, thereby making 
it cross feeding which permits work to 
be bored, turned, and faced from the 
turret with extremely short length tool- 
ing. This is possible because the face 
of the turret can be brought right up to 
the work which eliminates long springy 
turret tooling, assuring maximum accu- 
racy. The cross feeding turret can be 
either screw fed or lever fed. A built- 
in feature is the mechanism which per- 
mits the adjustment of each turret sta- 
tion without affecting the other turret 
stations. This adjustable turret station 
feature is for final adjustment of the 
cutting tools. The turret takes standard 
38” square tool bits or %” x %” rec- 
tangular tool directly on the hardened 
and ground steel top surface. Through 
the use of single, double and triple tool 
holders, as high as twenty-four single 
point tool operations can be performed 
in one setup. 


Threading Unit 


The precision threading unit, shown 
at top in Figure 4, is separate, which is 
equivalent to adding a position to the 
turret for other tooling. This threading 
head is controlled by a precision master 
lead screw mounted directly on the rear 
of the headstock spindle. There are no 
intervening gears; therefore, accurate 
duplication of the lead screw pitch is 
assured. Threading is performed at 
speeds usually only associated with turn- 
ing operations. For example, 144”—20 
threads are cut in steel at 500 rpm. A 
3”—24 thread is cut on an aluminum 
casting at 1500 rpm. It is not necessary 
to cut thread relief in the work as the 
thread length control automatically lifts 





the tool from the work at the end of the 
cut. Threads can be cut within one-half 
turn from the shoulder. 


Headstock 


The headstock spindle has a_ speed 
range of 150 to 3000 rpm in either for- 
ward or reverse direction. The spindle 
takes standard 5c collets, providing a 1” 
round collet capacity through the spindle. 
Step chucks provide collet-like chucking 
of work up to 6” in diameter. Through 
the use of two, three or four jaw chucks, 
odd shaped castings, stampings and 
forgings may be chucked. 


Bed 


The bed has hardened and precision 
ground steel dovetail ways, designed so 
that the forces resulting from the work 
cutting load apply a holding-down action 
which eliminates chatter and vibration. 


Carriage 


The carriage is of generous proportion 
but yet sensitive enough to give the 
operator an unusually fine “feel,” an 
absolute necessity when machining to 
precision tolerances. 


Typical examples of work being ma- 
chined, detail description of various 
units and specifications are contained in 
Bulletin HP. 


The features of high spindle speed 
preloaded ball bearing spindle construc- 
tion, coupled with the eight-position 
cross feeding turret and _ production 
threading head, allow extremely close 
tolerance work to be performed in one 
chucking that would ordinarily require 
several subsequent operations. 





Bulletin HP will be sent free on 
request from Hardinge Brothers, 
Inc., Dept. 5-82, Elmira, N. Y., or 
use our postage-free INFORM-A- 
GRAM Key No. 582-W. 
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Fast Jig And Fixture Setups 


A well-known practice in the making 
of adjustable drill jigs and fixtures is 
embodied in the “Speed Jig” equipment, 
formerly known as Borlocator and now 
being manufactured in improved form 
by the Superior Sales and Engineering 
Company of Cincinnati, Ohio. 

The Speed Jig is licensed under the 
inventions of Guy Connor, who, in tool 
making and designing, had observed the 
frequent recurrence of sufficiently sim- 
ilar jobs to warrant the making up of 
basic jig parts such as could be used, 
dismantled, rearranged for different jobs, 
and, at any time, reset to previous 
specifications wherever a job was to be 
repeated. The new Speed Jig “tooling” 
is based on refinements and improve- 
ments on this basic idea. 

The Speed Jig is made up of a small 
and simple variety of elementary but 


Fig. 1. A symmetrical assembly of Speed Jig 
parts for the equal spacing of four holes on a 
bolt circle. When the closest possible spacing of 
holes is specified, bushing plates are available 
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which have the shoulder bushing lock screw on 
the other side of the bushing thus permitting 
the bushings to be “clustered” virtually in 
contact with each other. 
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Fig. 2. The Speed Jig drill plate assembly of 


frame bars, corner plates and bushing plates, 


and the base plate with its work locating and 
clamping fixtures, supporting posts, height 
blocks and clamps for positioning the drill 
plate over the work. 


precision-made members that can be 
easily and accurately assembled into an 
unlimited variety of jig and fixture pat- 
terns for the economical, small-lot pro- 
duction of interchangeable parts calling 
for drilling and reaming such hole layout 
patterns as circular, square, rectangular 
or irregular, and in one or more planes. 
This flexibility of construction and 
application results in the many other 
practical uses for the Speed Jig, 
including: 

1. An accurate method for transfer- 

ring hole locations; 

2. A precision layout fixture; 

3. A master setup for coordinating 

drill jigs; 

4. For drilling sample stampings and 

castings 

5. As temporary jig while production 

jigs are being built. 

The basic parts making up the Speed 
Jig are the frame bars, corner plates, 
bushing plates, and lock clamps. These 
are shown and identified in Figure 1 
which represents a Speed Jig assembly 
for drilling four equi-spaced holes on a 
bolt circle. 
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Fig. 3. The complete setup of Figures 1 and 2 
with bearing retainer plate clamped in place 
ready for drilling. 


One of the most recent additions to 
the Speed Jig family of toolmaking com- 
ponents is the base plate, on which the 
workpiece may be located and clamped. 
The base plate is provided with a pattern 
of tapped holes on %” centers. In addi- 
tion to the locating and clamping fix- 
tures for the workpiece that are mounted 
on the base plate, supporting posts which 
are adjustable in height by means of 
raising blocks are also mounted on the 





Fig. 4. The “tooling program” for the drilling 
of five different castings in one basic Speed Jig 
setup. The changes necessary to convert from 
any one hole pattern to another can be made in 
less than five minutes. 


base plate. On these supporting posts, 
the Speed Jig “drill plate” is clamped in 
accurate location relative to the work- 
piece being machined. 

Figure 2 shows a Speed Jig drill plate 
assembly of frame bars, corner plates 
and bushing plates, as well as the neces- 
sary base plate assembly made up of 
work locating and clamping fixtures, 
plus the supporting posts, raising or 
height blocks, and clamps for positioning 
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the Speed Jig over the work. This is a 
setup as used for drilling five equi- 
spaced bolt circle holes in the bearing 
retainer plate, also shown. Figure 3 
shows the completely assembled Speed 
Jig for this job, and with the bearing 
retainer plate in position, as the whole 
combination would be handled on the 
drill press table. 


Fig. 5. One of the completed combinations of 
Figure 4, with a casting located for drilling. 
After drilling the first hole the drill bushing is 
slipped into the succeeding bushing plates. 





Fig. 6. Detailing the step-by-step procedure in 
building a Speed Jig for locating three equi- 
spaced holes on a bolt circle. 
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Fig. 7. A setup for drilling four holes, un- 
symmetrically spaced and at four different 
levels, employing the additional features of loca- 
tion extension bars, swivel clamps and height 
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‘igure 4 illustrates a “tooling pro- 
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gram” that is indicative of the univer- 
sality, flexibility and economy of the 
Speed Jig. It is from the plant of the 
Electric Railway Equipment Company of 
Cincinnati, Ohio, and involves the drill- 
ing of five different parts in one basic 
Speed Jig setup. Any of the five cast- 


Fig. 8. The double wedge means of locking 
Speed Jig parts insures rigidity, holding power 
and the retained accuracy of initial settings. 
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FIGURE 8 


ings, of varying dimensions and with 
different numbers of holes, can be lo- 
cated and clamped in the V-block fix- 
tures on the base plate. The Speed Jig 
drill plate that is positioned over the 
work is the same in all instances with 
the exception of the bushing plates. 
These latter vary in number and drill 
bushing size for each job, but the 
changes necessary to accommodate one 
job after another are effected in less 
than five minutes. The whole jig is as- 
sembled from standard parts and it is 
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Fig. 9. This layout for nine equi-spaced holes 
on a bolt circle evidences the flexibility and 
quick setup gained through use of the location 
extension bars. 


reported that by this method the tooling 
cost for the job was reduced by 75 per 
cent. Figure 5 shows a completed as- 
sembly of one of the combinations with 
workpiece in place all set for drilling. 

The geometrical layouts and dimen- 
sioning for Speed Jigs are easily reduced 
to drafting room procedures and result 
in accurate and foolproof assembly in- 
structions. Figure 6 outlines the pro- 
cedural steps for building a Speed Jig 
for locating three equi-spaced holes on 
a bolt circle. Detail 1, Figure 6, repre- 
sents the job as given. 

For a bolt circle of any given diameter 
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Fig. 10. A Speed Jig assembly functions as 
a drill plate by the addition of stop blocks for 
insuring accurate work location. 
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the dimensions A and A/2 are a matter 
of engineering handbook reference. The 
next operation is that of assembling a 
square frame, Detail 2, by means of four 
frame bars and the necessary lock 
clamps. The size of the inside square 
should be approximately 2” greater than 
the diameter of the bolt circle. 

Next, using another frame bar and 
four bushing plates (with bushings of 
the hole size to be used in the finished 
fixture) and lock clamps, a gage is made, 
as shown in Detail 3, incorporating the 
hole center-to-center distances of A and 
A/2, plus the “any distance” dimension 
which can be anything that will not con- 
flict with a frame bar. 

In accordance with Detail 4, Figure 6, 
four bushing plates are located on the 
Speed Jig frame so as to approximate 
the center-to-center distances of the gage 
bar bushings. With dowels in the gage 
bar bushings (making it a multiple pin 
gage) the four bushing plates in the 
Speed Jig frame are accurately located 
to “gage size” and securely locked. Con- 
stantly checking “gage size” during the 
clamping insures the final accurate di- 
mensional relationship between bushing 
plate No. 1 and the frame bars. The 
outer (left-hand) bushing plates on the 
gage bar and frame insure the geometric 
accuracy of this operation. 

After attaining the above gage size of 
frame and bushing plates, the ‘“out- 
board” bushing plate on the frame is re- 
moved, and the other two (aside from 
No. 1) are loosened and slid to the ap- 
proximately final position. The final, 
precise position is attained by adjusting 
them each to distance A from bushing 
No. 1 as indicated in Detail 5. The ex- 
actness of this dimension is attained by 
reference to distance A of the gage bar. 
When the pin gage pair representing 
dimension A can be interchangeably lo- 
cated in any two of the three bolt circle 
bushings, final lock up is made and the 
Speed Jig is ready for use. 

For drill jig designs that call for lo- 
cating the drill bushings in different 
planes, location extension bars, swivel 
clamps and height spacers are used. 
Figure 7 shows a setup for drilling four 
holes, unsymmetrically spaced and at 
four different levels or planes on the 
workpiece. The swivel clamp assemblies 
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grip the location extension bars by the 
same wedge locking feature that is em- 
ployed to fasten all Speed Jig compo- 
nents together. This fastening means, 
shown in Figure 8, insures rigidity of 
holding and position through the double 
wedge action that exists between the 
mating parts as the pressure of the lock- 
ing screw is applied. Referring again to 
Figure 7, it will be noted that the loca- 
tion extension bars may be positioned 
either above or below the frame bars, 
and at various levels according to the 
dimensions of the height spacers called 
for throughout any given job. 

The flexibility and quick setup fea- 
tures added to the Speed Jig method by 
the location extension bars are most evi- 
dent in a job specification such as that 
illustrated in Figure 9 which calls for 
nine equi-spaced holes on a bolt circle. 

Where the Speed Jig is to be used as 
a drill jig plate located directly on the 
work, stop blocks, as shown in Figure 
10, are available. These are fastened to 
the underside of the frame bars in posi- 
tions that will insure the correct succes- 
sive locating of the drill plate on the 
workpieces. 





Additional Speed Jig information 
and detailed specifications may be 
had from Superior Sales & Engineer- 
ing Co., 126 E. Pearl, Cincinnati 2, 
Ohio, or by use of our postage-free 
Inform-A-Gram Key No. K82-W. 
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Hydraulie Circuits 
And Applications 


Part If 


Editor’s Note: This con- 
cludes our third feature 


* presentation of hydrau- 
lics know-how from the 

* recent Machine Design * 
Conference of the Cleve- 

. land Engineering Society. ad 
* For the first, ‘‘Hydraulic i 
Valves and Control De- 

* vices,”’ see TOOL & DIE * 
JOURNAL, November 
+ 1946 and January 1947; * 
the second, ‘**Hydraulic 
Applications From The 
* ange ene * 
Users’ Viewpoint,”’ ap- 

* peared in the February * 
1947 TOOL & DIE 
mn JOURNAL. a 
* * 


The variable displacement type of hy- 
draulic motor, operated under conditions 
such that constant pressure and flow is 
maintained at its inlet, will deliver a 
substantially constant power output 
with varying speed (displacement) over 
a range of 3 or 5 to one. However, if 
the critical range is exceeded, frictional 
torque losses become great in compari- 
son to torque output, and the output 
characteristics are no longer desirable. 
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The other characteristics could be ana- 
lyzed similarly. I could give specific 
figures covering one type and make of 
unit, but no general figures. However, 
the important thing to you is how to de- 
termine these limitations in your partic- 
ular case. The key to that is the amount 
of variation in the characteristic in com- 
parison to the value of the characteristic 
at the limiting values. Thus, it is the 
comparison of values that limits range. 
For instance, a 2% variation in pressure 
amounts to an insignificant 20 psi at 
1000 psi pressure. However, if this 20 
psi variation is retained at 100 psi (and 
most variations change but little with 
changing characteristics), it will amount 
to a quite respectable 20%. 
Design Compromises 

Once the problem has been formu- 

lated and the general limitations and 


tolerances established, it is time to de- 
sign a circuit. The general processes of 





by Ransom Tyler 
The Oilgear Company 
Milwaukee, Wis. 








hydraulic designing are the same as 
those of any other type of designing. 
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The problem must first be stated and 
the requirements determined. Then the 
possible solutions must be considered 
and the one which shows the greatest 
promise of fulfilling the requirements 
most fully is explored further. Compro- 
mises are necessary between the re- 
quirements and the means of fulfilling 
them, and frequently it becomes desir- 
able to retrace the steps already taken 
and start out on a new path. 

Thus, in designing a hydraulic circuit 
it is necessary to consider the alterna- 
tive non-hydraulic methods of accom- 
plishing the result reviewing their pos- 
sibilities as well as their failings. Being 
thus reassured that hydraulic methods 
have the greatest promise of fulfilling 
the requirements, it becomes necessary 
to choose which of the general systems 
of operation will probably be most 
suitable. It then becomes a problem of 
determining sizes of units, details of the 
types of equipment and the exact num- 
ber and arrangement of connections. 
In so doing it will surely become evident 
that the requirements can be compro- 
mised in some way to provide a simpler 
system, or perhaps to provide superior 
performance in some respects at the cost 
of reduced specifications in others. 

The actual process of designing a 
circuit is one of trial, check, and revise. 
There are few, if any, rules for proceed- 
ing with this. Mechanical considera- 
tions largely determine the types of 
motors to select, the method of operat- 
ing the controls, and other such details. 
The performance specifications dictate 
such things as pressure ranges best 
suited for the operation and the com- 
plexity of the arrangements. 


Fluid Current Inertia 


In planning the initial layout, it is 
often convenient to consider only the 
normal operation of the machine, and to 
select units which best perform this op- 
eration. It is well to bear in mind that 
a very wide range of hydraulic devices 
are considered standard and every effort 
should be made to utilize them. Time 
limitations should be carefully consid- 
ered, as there is considerable tendency 
to forget that a fluid current has much 
more inertia than an electric current, 
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and to shut off or reverse the direction 
of fluid flow in the time an electric 
switch is flipped would often be unbear- 
ably noisy as well as destructive. Ample 
allowance must thus be made for time 
losses. 


Fluid Power Elasticity 


Elasticity is another factor which is 
often forgotten in the consideration of 
fluid power circuits. This is a source 
of time loss, and besides builds a store 
of energy, which, if released by too fast 
valving, will cause severe shocks. The 
importance of elasticity can be roughly 
gaged by the fact that hydraulic fluids, 
generally, have a bulk modulus of elas- 
ticity of about 1/100 that of steel. Since 
they are frequently used in a range of 
pressure, or stress, which is from a 
fourth to a third of frequent practice on 
mild steels it can be realized the spring- 
iness which might result. 

These two factors, together with the 
leakage, have a great influence on selec- 
tion of the pressure range operation. 
Low pressures lead to large units and 
high rates of flow, and slower opera- 
tions. Higher pressures lead to more 
flexibility, or less rigidity, which might 
result in longitudinal or torsional vibra- 
tion or chatter. Shock control also in- 
creases in difficulty as pressures in- 
crease, as more delicate means of control 
must be provided to control the small 
volumes thru the large changes in pres- 
sure. The effect of leakage is well 
known. Any given apparatus will leak 
or slip more at higher pressures. Thus, 
if leakage is a factor, a reduction in 
pressure, using the same equipment, is 
often a remedy for inadequate operation 
if the penalty of an overpowered ma- 
chine can be paid. 


Determining Specifications 


It is in the range of operation charac- 
teristics that the compromises with 
specifications are most frequently neces- 
sary. In spite of the flexibility of hy- 
draulic drives, and in spite of the great 
range of characteristics that can be en- 
compassed in a single unit, there are 
limitations to maximum and minimum 
pressures, speeds, and flow rates. In 
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POINT No. 4 


PRODUCT DEVELOPMENT 
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There is an important activity at The Carborundum Company concerned 
primarily with the interest and viewpoint of abrasive users. It is known as 
“Product Development.” 


Key step between research and abrasive user, its ten specialized divisions 
aim toward developing and applying the right abrasive in the right place. It 
closely relates abrasive machine builders, plant production personnel, and our 
own research. It evaluates products and techniques. It conducts rigid tests. 
Vital information is collected and interchanged. Hundreds of suggestions 
are carefully culled. Selection and application of abrasives thus continue 
to be made more effective. This is another reason for preferring products 


by CARBORUNDUM. The Carborundum Company, Niagara Falls, N. Y 
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many cases it is the specification which 
is at fault. Many specification writers 
have the careless habit of merely writ- 
ing “from zero to----”’, some hypo- 
thetical maximum figure. It is im- 
possible to obtain a pressure control 
which will operate precisely at zero ab- 
solute, or even at zero gage, and the 
same holds true for the other character- 
istics. The point chosen for the min- 
imum operating point should be very 
carefully chosen as operation under these 
minimum conditions is usually the most 
important, and is without question the 
most difficult to obtain. However, this 
minimum is seldom given much consid- 
eration by specification writers who are 
not well acquainted with variable speed 
units, and a good round figure is set 
down, which even though it might be 
nice to be able to operate at, is not prac- 
tical for use in even extraordinary 
conditions. 


Design Check List 


When a tentative scheme has been set 
out, it is then necessary to check its op- 
eration both under normal and emergen- 
cy operations and to make any necessary 
changes. While no complete list of 
check points is available, the following 
will indicate the scope of items to be 
considered. 


Operation: 


Will the system operate? 

Will it go thru a required cycle without 
stalling and repeating, etc.? 

Is the sequence correct? 

Is it sufficiently interlocked? 


Is there a provision for return fluid 
where necessary ? 

Is the pump suction adequate? 

Will air be cleared? 

Will the pipes drain out during idle 


periods causing a malfunction on 
starting ? 

Is the unit protected against extremes 
of temperature? 


Safety & Emergency Operation: 
Can the unit be stopped instantly at any 
time? 


o4 


How is it started normally? 

Can it be damaged by starting after an 
emergency stop? 

How is it recycled? 

What “inching” functions are required? 

Will any element fall unexpectedly from 
lack of positive support? 

Will creeping take place when idle? 

What will happen if a fuse blows? 

Will it take care of itself if left unat- 
tended? 


Performance: 


Will the equipment do the job? 

Has it sufficient force, torque, :speed, 
range, etc.? 

Has sufficient allowance been made for 
lost time? 

‘las proper allowance been made for off 
standard operation, such as opera- 
tion on 50 or 25 cycle current, or 
the use of standard gear ratios or 
sheave diameters rather than theo- 
retical values? 

Has allowance been made for change in 
characteristics due to wear? 

Has allowance been made for temper- 
ature change? 

Are all elements and connections of ade- 
quate size? 


Maintenance: 


Do the units chosen have the degree of 
dependability warranted by the im- 
portance of their work? 

Is their arrangement such that they are 
accessible for replacement or re- 
pair? 

Is the oil system protected by adequate 
filters, coolers, cleaners, breathers, 
or temperature cut outs? 

Is the oil reservoir provided with drain- 

age facilities and a hand hole for 

cleaning ? 

the oil level be 

iently ? 

Is the equipment “fool” proof? 

Is it rugged enough to stand the rough 
treatment which most _ industrial 
equipment sometimes gets? 


Can checked conven- 


Appearance: 


Does the equipment “fit” the job? 
Can it be arranged to produce a bal- 
anced, harmonious machine? 
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Here are a few standard cutting tools that have 
been ground on the radiform into special forms. 


The Radiform method of generating form tool makes hand grind- 
ing to template obsolete. The trial and error method is now 
converted to an exact science. 

Radiform will save you time, money, and give you precision results 
you had never hoped for. The Radiform will simplify your difficult 
tool grinding jobs. 

Carbide tools are no longer difficult to grind with a diamond wheel. 
Put this new Radiform to work in your machine shop today. 
New reduced prices have just been released, wire or write today for 
descriptive literature and new price lists. 


A number of good territories are open to qualified distributors. 
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PREFERRED FOR 
PRACTICAL 
REASONS _ 


STA-KOOL 


TOOL HOLDERS 
30 to 50% Longer Tool Life 
is obtained with the JKS 
STA-KOOL Tool be- 
cause of its internal ducts and fins which 
permit quantities of coolant to circulate 
in and around the setting. Temperature 
is thus kept well below the danger line, 
increasing diamond life. Available for 
practically all makes of machines. 








mg) SMITITE 


DIAMOND TOOLS 
Resetting Costs are Eliminated 
in straight dressing opera- 
tions with the use of JKS 
SMITITE Tools. Carefully selected, 
small stones are set for life in matrix 
that slowly wears away with the dia- 
monds. Fresh cutting edges are always 
obtainable by a simple turn of the 
tool, until the diamonds are entirely 
consumed, 


For further information on the above 
tools or the complete JKS line of dia- 
mond tools, write 
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Are connections and elements simple 
and can they be pleasantly ar- 
ranged? 


Cost: 


Is the over-all cost, including installa- 
tion, justified ? 

It is not until these and like questions 
can be answered in the affirmative that 
a fluid power circuit can be considered 
to be fully designed. While this may 
sound like a tremendous effort, it is 
really no more than is required for any 
other mechanical design. It is merely 
that when using a familiar design meth- 
od many checks are unconsciously ap- 
plied with a new method requiring close 
attention to every detail. 


Hydraulic Calculations 


Hydraulic calculations are nothing but 
mechanics. Anyone who has learned his 
mechanics can do any of the computing 
necessary for a hydraulic circuit. The 
computations most frequently required 
are those which convert given specifica- 
tions into a form suitable for selecting 
the required units. Such a calculation is 
required, for instance, to determine the 
size of press required to make a speci- 
fied press fit, but it is in no way a hy- 
draulic calculation. Yet it is often nec- 
essary in order to select the proper 
hydraulic equipment. 

The next important class of hydraulic 
calculations deals with the selection of 
sizes of pipes, valves, and passages to 
carry the fluid flow. This is a hydraulic 
calculation, but its basis is hydrody- 
namic which is classed as a branch of 
mechanics. Undoubtedly many of you 
are not skilled in hydrodynamics, but, 
fortunately, not much skill is required, 
as there are charts or rating tables, or 
nomograms available to assist in select- 
ing the proper size of unit. It is only 
necessary to use reasonable discretion in 
establishing the permissible losses, and 
to make sufficient allowance for chang- 
ing viscosity of the fluid. 

The third class of computations is 
that which deals with establishing toler- 
ances, setting limits, or selecting equip- 
ment to meet specific needs within re- 
quired tolerances. Some discussion was 
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given before on this point, and consider- 
able reliance must be placed on the 
equipment manufacturers’ statements as 
to performance in this respect. 

The fourth class deals with time and 
production figures. Strangely enough, 
this, in my opinion, comes closest to in- 
volving a hydraulic calculation. In many 
circuits the time required to store the 
energy required to stress the oil column 
is a factor. The elasticity or compres- 
sibility of oil is about 144% per 1090 psi 
if it is clear or solid. Most frequently 
it is somewhat aerated, and this, com- 
bined with other strains in the contain- 
ing members, brings this factor up to a 
higher value. Perhaps 
%% per 1000 psi is a 
good average value to 
use in this instance. This 
affects timing as it re- 
quires pumping to pro- 
duce this stress. It also 
affects rigidity and can 
be used in determining 
the K factor. 

Other calculations are 
of course required for 
designing hydraulic 
units. However, all such 
belong in the fields of 
mechanics, mechanisms, 
or machine designs. 
Since this is a paper on 
hydraulics no further 
point can be made by 
discussing such calcula- 
tions. 








Conclusion 


In conclusion, a_hy- 
draulic power circuit is 
merely another mechani- 
cal element which has a 
few unfamiliar charac- 
teristics. The behavior 
of hydraulic elements 
must be studied to deter- 
mine their performance 
in comparison with other 
power transmitting 
means, the favorable 
characteristics empha- 
sized and the unfavor- 
able ones minimized by 
proper selection of sys- 
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Melts and Sprays 
LOW FUSING METALS 
AND ALLOYS 


tem, pressure range, type of control, 
and size of equipment, to produce per- 
formance most nearly matching the 
ideal. The particular characteristics 
which make hydraulic drives especially 
suited for many of these applications 
are their great flexibility, wide range, 
rugged construction, and built-in protec- 
tion against overload. When all of 
these factors can be purchased in a few 
standard packages, and applied to a 
problem with only minor consideration, 
compared to the inconveniences of other 
transmission equipment, it is a method 
which cannot be dismissed without seri- 
ous consideration. 


FORRESTER 
Mutcticlmelile, Alloy 






FEATURES 


Electrically heated. Thermal control ranges 
from 100 to 600 F.—temperature variation 
heldto 1/10 . Patented nozzle assures per- 

__ fect reproduction and deposition. Heating 
unit's life over 2,000 hours. Hermetically 
sealed, reducing oxidation to minimum. 
Air lines enclosed. No limitation on thick- 
ness of metal. 


Write for Bulletin 
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Cut Tooling Costs With 
NOBLE & STANTON-STANDARDIZED 
JIG and FIXTURE COMPONENTS 


Immediate Delivery 
at 14 Your Cost to Custom Build 


In only one year the NS “Chrome Plated 
Line” of Jig and Fixture Components has been 
adopted as standard by many plants, large 
and small, in all divisions of metalworking 
from Sewing Machine Manufacturers to Bull- 
dozer Builders. The “Chrome Plated Line” 
has made important cost reductions for them 
and it can for you. 

Write today for portfolio of drawings, 
specifications and prices, or— 

Ask us to send a representative—no 
obligation, of course. 


OBLE e STANTON, Inc. 


HeManutacturers of Tools, Gages and Their Accessories \\ ) 
HOO2Z2 BROADWAY BEDFORD, OHIO 
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Science « Research ¢ Methods + Tooling + Production +» Trade News and Reports 





Advances In Metallurgy 
During War 


The Engineering Foundation has an- 
nounced through Dr. A. B. Kinzel, Chair- 
man of its Board, that advances in 
ferrous metallurgy made during the war 
will be recorded in a series of books to 
be published by the Alloys of Iron Re- 
search, a project of the Foundation. The 
first volume, in preparation now, under 
the direction of Frank T. Sisco, will 
contain a description of the character- 
istics and properties of the many new 
alloy steels developed during the war, 
and a summary of new principles of 
plastic deformations at elevated tem- 
peratures which have proved of value in 
developing new steels for high and low 
temperature use, as in jet-propelled air- 
planes that operate at high altitudes 
where temperatures are low. 


Alloys of Iron Research is a major 
research project of the Foundation. The 
project was re-established a few months 
ago after a period of inactivity during 
the war. It was begun in 1930, with 
financial support from the Foundation 
and from major steel producers of the 
country, to review the important research 
work of the world on steel and to corre- 
late the data thus obtained for the benefit 
of industries manufacturing or using 
steel. The results of this work were 
published in a series of 11 comprehensive 
monographs. 


“The re-established project will con- 
tinue this work on an even broader scale, 
made necessary by the remarkable ad- 
vances that metallurgy has made during 
the war years,’ Mr. Sisco said. The 
first volume will contain a broad sum- 
nary of the present status of ferrous 
metallurgy. There will be chapters on 


APRIL, 1947 


what might accurately be called the new 
science of metallurgy, including a precise 
understanding of the structural changes 
in the solid state that underlie our pres- 
ent knowledge of how steels harden when 
they are rapidly cooled, and how the 
hardenability of the various steels can 
be correlated with chemical composition. 


Safety Research Institute 
Warning 


To prevent accidents, many plants find 
it helpful to store organic solvents in a 
centrally located store room, with a 
responsible person in charge of issuing 
the liquids. Supervised distribution of 
solvents assists in avoiding fires, der- 
matitis or vapor poisoning which may 
be associated with the careless or im- 
proper handling of these chemicals. 

One source of accidents which can be 
eliminated through such a method of 
solvent distribution is the use of un- 
labeled or incorrectly labeled solvent 
containers. Usually, drums of solvents 
are carefully labeled by the shipper, 
with information as to the nature of the 
contents and proper handling methods. 
With a supervisor in charge, it is pos- 
sible to make certain that the label on 
every solvent container corresponds to 
the label on the drum from which the 
solvent is obtained. 

The use of a requisitioning procedure 
has been found useful in a number of 
respects. The requisition form contains 
a statement of the purpose for which 
the solvent is needed. In this way, mis- 
use and unauthorized use of solvents 
are avoided. A regular tally of requisi- 
tions indicates those departments which 
employ relatively large quantities of 
solvents and which therefore require 
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careful checking from the safety view- 
point. Requisitioning also prevents 
waste, and provides a check when sol- 
vent consumption seems excessive. 


Seek Books, Funds For War- 
Damaged Technical Libraries 


An effort to help restore war-damaged 
or ‘destroyed technical libraries in Eu- 
rope, Asia and the Philippines is being 
made by the Committee on International 
Relations of the Engineers Joint Council. 
Money for the purchase of new books 
and selected used technical books and 
periodicals, are both included in the 


appeal made to engineers all over the 
United States. Started about a year ago, 
the campaign has been responsible for 
the shipping of 4,592 engineering books; 
9,526 periodical items; 5,423 bound vol- 
umes of society transactions. 

Donors of books will be furnished with 
bookplates with space to enter their 
names. This original bookplate bears 
the insignia of the five national societies 
of the Engineers Joint Council: ASCE, 
AIMME, ASME, AIEE and AICE. 

All offers of books (containing lists by 
author and title) and checks should be 
sent to Joseph Pope, Chairman of the 
Book Commission, Engineers Joint Coun- 
cil, 29 West 39th St., New York 18, N. Y. 

$$$ Books should not be 
shipped, however, until 
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full instructions are re- 
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was the first country to 
ratify the convention 
setting up the 25 nation 
International Organiza- 
tion for Standardization 
(ISO), P. G. Agnew, 
vice president and sec- 
retary of the American 
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industry is now taking 
an active and interested 
part in all countries; 
not only those which 
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are highly industrialized, but also in 
those which are using standards as a tool 
to speed their full entrance into the 
modern industrial world. 

Pressure for standardization work 
which will aid the flow of goods in inter- 
national trade has been so great, Dr. 
Agnew said, that a growing number of 
projects are being planned for ISO 
action. Seventeen nations have accepted 
the technical leadership in forwarding 
one or more of 64 projects; in each case 
technical leadership is taken by a country 
well developed in the industry concerned. 

These include: metal food containers, 
iron, steel, rubber (United Kingdom); 
methods of testing petroleum prod- 
ucts, agricultural : 
machinery, still photog- 
raphy, moving pictures, 
definition of the term 
“rayon” (USA); tim- 
ber grading and clas- 
sification of defects, 
surface finish of metal 
surfaces (USSR); 
metric and inch threads, 
ball and roller bearings, 
modular building plan- 
ning (Sweden); bolts 
and nuts’ (Poland); 
sheet and wire 
(Australia); gears, 
couplings, commercial 
zinc (Belgium); non- 
metallic packaginz of 
frozen food (Norway) ; 
limits and fits, tools, 
automobiles, machine 
tools, tests for building 
materials (France); 


tools are now 


gages 


Broach, etc. 


purchase of manufacturing 
and sales rights of the State 


Boring and Reaming Tool 
and allied products. 


duced in the East Shore Fac- 
tory, well known for years 
of manufacture of precision 
automotive parts, the Glenny 
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Stevens Studies Iron Powders 

To improve industrial metal powder 
techniques, a special project is being car- 
ried out by the Stevens Institute of 
Technology, Hoboken, N. J., under the 
sponsorship of the OTS Industrial Re- 
search and Development Div., U. S. Dept. 
of Commerce. Stevens Institute will 
study particle size, sintering methods, 
chemical composition, density, ete., in 
order to determine factors affecting the 
physical properties most suitable for 
widespread industrial application of pow- 
der metallurgy. Later OTS will issue a 
full report of their findings. 


The GLENNY 
PUSH BROACH 
Broaches key- 
ways accurate to 
+.0005, either 
quantity produc- 
tion or small lots 
ata new low cost. 
The STATE 
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The modern te- 
placement tool 
for fixed center 
drills—greatly 
ceducing cost per 
hole. 


A positive dis- 
placement unit 
for liquids hav- 
ing lubricating 
properties, water, 
coolants, chemi- 
cals, gasoline, hy- 
draulics, etc. 
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aircraft and _ airfield 
lighting, copper and The VELSEY Black Granite 
copper alloys (Can- SURFACE PLATS 


ada) ; ocean navigation, 
pigments, raw mate- 
rials for paints, rivets 
(Holland); pipes 
(Switzerland) ; shellac, 
mica (India); methods 
of analysis of essential 
oils (Brazil) ; sprinkler 
plants (Austria). 
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Olivine Diabase, 
a superior form 
of black granite, 
which produces 
in the Velsey, the 
most accurate 
commercially 
produced surface 
plate. 





Patented, mul- 
tiple, interlock- 
ing cutters that 
bore and ream at 
the same opera- 
tion. Higher 
speeds, greater 
feeds than single 
point or double 
end cutters. 
The STATE 
CORE DRILL 


BORING TOOL 


A single cutter 
boring bar which 
adjusts to posi- 
tive accuracy 
through microm- 
eter adjustment. 


SEND FOR PARTICULARS 


EAST SHORE MACHINE PRODUCTS CO. 


CLEVELAND 10, OHIO 
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TAPPING HOLES AS CLOSE AS 15/16THS 
CENTER TO CENTER is possible with the new 
positive drive Tool-Flex tool holder recently 
announced by the Burg Tool Mfg. Co. Utiliz- 
ing Acme-threaded shanks for use on multi- 
ple-spindle tapping operations, this new tool 
holder has only four parts; the shank, collet, 
locking ring and a full-floating oil-resistant 
Neoprene mounting which minimizes tap 
breakage, compensates for misalignment and 
eliminates bell-mouthing and oversized holes. 
Secure other details from BURG TOOL MFG. 
CO., Dept. 7, 5028 W. Jefferson Blvd., Los 
Angeles 16, Calif., or use INFORM-A-GRAM 
Key No. G7-W. 





QUICKLY AND ECONOMICALLY CON. 
VERTING JIG BORERS and other machine 
tools into precision jig grinders, the high- 
speed air-driven Vulcanaire has been per- 
fected by the Vulcan Tool Co. to meet a need 
for just such an adaptor. Precision grinding 
holes from 1's” to 1%” is possible. Inexpen- 
sive, the complete unit includes an adaptor 
to fit any specific machine tool, together with 
dust collector, air filter, pressure gauge and 
oiler. The Vulcanaire is also produced in 
models for adapting lathes, milling machines 
and internal and surface grinders for other 
high speed precision grinding. Request full 
details from VULCAN TOOL CO., Dept. 75, 
Dayton, Ohio, or use INFORM-A-GRAM Key 
No. K75-W. 


SENSITIVE. NEAT AND COMPACT, the 
new precision-built three-way Mead fingertip 
valve acts as quickly as a telegraph key to 
operate cylinders up to a 4” bore or more. 
Easily attached to either vertical or horizontal 
surfaces, this valve is also recommended for 
cam operation, whereby an automatic cycle 
can be set up for many types of work to save 
time, reduce fatigue and increase operational 
safety. Get more information concerning this 
fingertip valve by writing to MEAD SPECIAL- 
TIES CO., Dept. 5-69, Chicago, Ill., or use IN- 
FORM-A-GRAM Key No. 569-W. 











ON PARADE 


PERMITTING A SAVING IN MAN HOURS 
OF UP TO 75% in lofting and tocl making 
time, the new type drill-jig “Anchor Bushing 
includes a formed steel anchor into is 
pressed a hardened steel bush 
Anchor Bushing can be quickly spot-wel 
to any flat or curved template and dces n 
require a heavy ture. Because of tl 
e flexibility, these bush 
{- 








heir low 





cost and comple ) gs 
make production tooling worthwhile for small 


where only hand drilling seems 
, are equally adaptable for prec 
on mass reprcduction jcbs. 
may be req d from HI-SHE 
Dept. 76, 1559 Sepulvec la Blvd He rm 
Calif., or I INFORM-A-GRA 

W. 
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See LETTERS, NUMBERS, 

machined metal parts, the new 
: roll marker from NEW METHOD STEEL 
{PS, INC. be used for either right 


r left-hanc le d operati 








be requested from the manufacturer 
1-22, 147 Jos Campau, Detroit M 


INFORM-A-GRAM Key No. 122-W. 





HANDLING GEAR CUTTING UP TO ~ 
PITCH DIAMETER with a 2” length cut, th: 
Waltham Pinion and Gear Cutting Ma 


1e needs not met J the availab] 


shine fills tl 










th 
Waltham 142” or 4” machine Completely 
tutomatic, this ir employs a single 

cutter } > cuts 





> y t work 
il center. Further 
nay d from WALTHAM 
WORKS, Dept. 5-14, Wal 
use INFORM-A-GRAM Key 


held i 
nd supported by 


1ay be reque 










COMBINING QUIET OPERATION WITH 
H'GH PRESSURE and high volume, the new 


Series 3500 Denison Hy at ilic Fluid Pump is 
revolutionary in design; includes fewer parts 
a two-piece shaft. a ovr ire balanced 





ed operating princ 
f 






fficient and takes lit 
t-pa lustr tted 
m ENGI 


2-60, C roo us ‘16 Ohi 


use INFOR {M-A-GRAM No. 260-W. 
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ADAPTABLE FOR BOTH MANUAL AND 
HOPPER FEEDS an automatic inspection sys- 
tem for small parts is now being offered to 
private industry by the Arma Corp. The in- 
spection system is an electronic light-indicat- 
ing comparatcr with 


automatic classification 





of parts up to 1%” maximum size. This 
equipment inspects, counts and sorts parts 
and places them in good and rejected groups, 
meeting the needs of every type cf industry. 
Send for additional data to ARMA CORP., 
Dept. 79, Brooklyn, N. Y r use INFORM-A- 
GRAM Key No. K79-W. 

AJTOMATIC POSITIONING, clamping and 
feeding are all done with a single control 
lever on the high production center drilling 
machine manufactured by Detroit Tap and 
Tool Co. Concentric centering is simply done 
by even inexperienced operators, using all 
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shapes of stock ranging from %” to 2%” out- 
side diameter. The drill operates at 1250, 
2400, or 5200 rpm. Other information may 
be requested from DETROIT TAP & TOOL CO., 
Dept. 34, 8432 Butler Ave., Detroit 11, Mich., 
or use INFORM-A-GRAM Key No. 34-W. 
SHEARING EVENLY THE FULL LENGTH cf 
its cutting edge, the newly patented Helical 
Cutter end mill features a progressive spiral 
taper which maintains a constant helical 
angle through the cutting edge. Rendering 
fast and free cutting and shearing action, 
this spiral end mill is made of selected HS. 
tool steel with flutes polished out. It is easily 





SS SS SS 


and sharpened. Further data may be 
>sted from HELICAL. CUTTER CO., Dept. 
5536 Telegraph Rd., Detroit 23, Mich., o 
uzte RM-A-GRAM Key No. K59-W. 
Sashy AND QUICKLY ATTACHED to hand 
fed drill presses the Copilot Cutting Tool Feed 
Regulator predetermines the maximum safe 
feeding rate and limits operation to that rate. 
Eliminating practically all drill breakage it 










“BROKEN 


Bercas 
curvers 


DAMAGED. 
WORK 


CUTTING 
DRILLING 


AT ANGLES 
SOFT METALS 
PLASTIC PARTS 
THROUGH CAVITIES 
BRITTLE MATERIALS 
WITH SMALL DRILLS 
WITH DELICATE CUTTERS 


4, POSITIVE. ACCURATE FEEDING RATE CONTROL 


permits maximum rate of preduction consistent 
with acceptable work. It prevents violent 
contact of drill with work at start of operation. 
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ANEW TOOL THAT Dogs A HARD JOB 


Paul EASY WAY! 
: PERSSON 


DIE JACK 


Here, at last, is a new tool designed 
to separate die sets . .. avoids 
makeshift prying or hammering 
methods. Jack is simply clamped 
on and handle turned to elevate or 
lower punch holder rapidly or slowly. 
A precision tool, accurately ma- 
chined of finest steel and alloys. 


NO PRYING - NO HAMMERING 

















206 N. LAFLIN STREET, CHICAGO 7, ILLINOIS 
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An unskilled operator will produce good work 
from the start as the Copilot permits free 
action for chip clearing and checks down- 
ward motions of drill before contact is again 
made with bottom of hole. Complete details 
are available from EDSON ENGINEERING 
CO., Dept. 49, 219 Main St., Boonton, N. J., 
or use INFORM-A-GRAM Key No. J49-W. 
HIGHLY ADAPTABLE TO BOTH PRODUC. 
TION AND JOBBING SHOP OPERATIONS, 
the new Madison Rough Boring Tool features 
cutting blades which form their own cutting 
block. Quick changing of cutters, cutter size 





adjustment before mounting 
centering are advantages 
Turning a micrometer thr 
pand the blades equ 


positive 





will ex 








centering 
slot to make up for wear and regrinding. 
Descriptive literature may be requested from 
MADISON MANUFACTURING CO., Dept. 8-19, 
Spring & Bauer Streets, Muskegon, Mich., or 


use INFORM-A-GRAM Key No. 819-W. 
PERMITTING A WIDER OPERATING RANGE 
and easier handling, the Weldit Welding 
Torch W-46 now offers a full “handle length” 
lever by which the ga sontrolled with only 
finger-tip pressure built-in Automatic 
Gasaver which has a gas saving of as 
Production 
in plants 
waste eliminated 









shown 


much as $4.80 per man per day. 
jumped 100 and more 
this torch and 5 


has been 
using 
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2/3rds. Inquiries may be directed to WELDIT, 
INC., Dept. 100, 990 Oakman Blvd., Detroit 6, 
Mich., or use INFORM-A-GRAM Key No. 
K72-W. 


GIVING UP TO 200 SHARP PUNCH PRESS 
RAM BLOWS PER MINUTE or when desired 
regulated to a slow squeezing action, two 
new dair-powered all steel welded construc 
tion arbor presses, the Hurricane six and the 


Hurricane eight, are announced by the Stude- 





baker Machine Co. These presses are espe 
cially suited for light push or pull broaching 

‘bs as well as for fast assembling, stamping, 
forming, riveting, punching and other punch 
press operations. Detailed information is 
1vailable upon request from STUDEBAKER 
MACHINE CoO., Dept. 4-77, 1221 S. 9th Ave., 
Maywood, Ill., or use INFORM-A-GRAM Key 
No. 477-W. 

DESIGNED TO DRIVE WORK ON CENTERS 
where exceptionally heavy cuts are being 
taken with carbide-tipped tools at high spi 
ile speeds, the two-jaw compensating Skin- 
ner power chuck, Series 23100-A, easily grips 
rough-forged or cast surfaces. Sturdy and 
rigid in every detail, this chuck is machined 
f the finest steel forging and alloy steels 
with critical surfaces held to very fine toler- 





TOOL & DIE JOURNAL 

















TRADE 


TuMIcg 


VERNIER 
CALIPERS 


Made for LASTING DEPENDABILITY 
Graduations and numerals 
applied by a new scientific 
acid etching process to a 
depth of .002, assuring a 
degree of accuracy and per- 
manency heretofore un- 
known in tools of this type. 
See illustration below. 
Graduated on both sides in Eng- 


lish—one side for outside measure- 
ments, the other for inside measure- 


ments. 

No. 75 SERIES—4 sizes—6, 12, 24 

and 36-inch—length of jaws 114", 

234" and 3” on the two larger 

sizes. Sold with or without case. 
ASK YOUR JOBBER. 

Precision is a TU-MI-CO Tradition 
WRITE FOR BULLETIN TD-V 





TUBULAR MICROMETER CO. 
ST. JAMES, MINNESOTA, U. S. A. 
Milwaukee Branch + Plankinton Bidg. 

















For heavy duty counterboring re- 
quiring rigidity, strength and per- 
fect alignment, choose Gairing’s 
type C. The handy kit shown 
below, gives you a wide range of 
cutter and pilot combinations. 
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COUNTERBORE SETS 


Write for Folder and Prices 


NG TOOL CO. 


THE GAIRI 





Sturdy box with hinged cover con- 
tains: holders C-12 and C-13; 20 
cutters from 9%" to 134"; 28 pilots 
from %" to 11%” and two 7%" 
countersinks, one 70° and one 82°. 








AIRING 
ema 
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ances. Easy removal of the center without and normalized to relieve stresses, these 
disturbing the center plate is possible by shears are only 47” high, give smooth 
means of a single thin nut. Specifications may vibrationless operation, and average about 





be obtained from SKINNER CHUCK CO., Dept. 85 strokes per minute. Request other mate- 
69, New Britain, Conn., or use INFORM-A- ricl from PARKER MANUFACTURING CO., 
GRAM Key No. F69-W. Dept. 53, 2200 Colorado Ave., Santa Monica, 

OPERATED ON A HYDRAULIC PRINCIPLE, Calif, or use INFORM-A-GRAM Key No. 
a new line of high production, fully power- K53-W. 


operated presses that have neither motor nor UTILIZING AN ENTIRELY NEW X-RAY AND 
pump, has been announced by Elmes Engi- ELECTRONIC APPLICATION for non-contact, 
continuous or spot checking of thickness of 

GEO eg all types cf moving materials is featured in 

Sheffield’'s new Measuray. This gaging in- 


~ 





strument can be applied to almost any prc 
duction process for measuring and regulating 
thickness of matericl. Four standard units 
are avail lable to be used for determining thick 
neering Works. Simple design, negligible air ness, density and type of material, as well as 
requirements, as well as low first cost, op tolerances to be checked. Complete details 
eration and maintenance, are combined in are be ible from the SHEFFIELD CORP. 
light-weight, compact press construction. For Dept. 24, Dayton i. Ohio, or use INFORM 
complete details on these 20- and 30-ton AGRAM Key No. 24-W. 
bench-type and 50-ton floor-type models, write INTRODUCING IMPROVED BEARING 
ELMES ENGINEERING WORKS OF AMERI-_ SEALS, rear V-belt drive, motor mounting and 
CAN STEEL FOUNDRIES, Dept. 78, 1002 Ful settling chamber with easily controlled self- 
ton St., Chicago 7, Ill., or use INFORM-A priming pump, the new line of Hisey wet 
GRAM Key No. K78-W. grinders is availcble in double end, single 
SHEARING AND TRIMMING OPERATIONS 
of all kinds up to 14-gauge capacity can be 
handled by the new Parker Power Squaring 
Shears. Of extra heavy steel plate, welded 
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Get EXTRA strength 
on EXTRA TOUGH JOBS with 
SQUARE HEAD SET SCREWS! 


Mac-it Quality Square Head Set 
Screws have extra resistance and 
strength on jobs where they must 

take terrific punishment. No up- 
setting or mushrooming of points, 

no breaking off under the head. All 
Mac-it screws are heat-treated and 
accurately made with die-cut threads. 4 
Whatever your needs, let the com- ES 
plete Mac-it line serve you. Sold 
through recognized distributors from 

coast to coast and in Canada. 





OIsteiaurEeo 


ie CARLISLE & HAMMOND COMPANY 


CLEVELAND onto 


NATIONALLY OY 


MANUFACTURED 6Y 


MAC-IT PARTS COMPANY cancaster, 


PA 


ASCO “AUTO-ARB’ can triple 





production on many secondary operations 


Automatically Expanding Arbor for 
holding work piece by inside diameter 
while machining outside surfaces. 






Patent 
Pending 


PERMITS CHUCKING and UNCHUCKING WITHOUT STOPPING SPINDLE! 





Any machinable part can be 
held firmly by the inside 
diameter, for secondary op- 
erations, with the ASCO 
“AUTO-ARB”. “AUTO- 
ARB” is a precision tool, 
expanding accurately, and 
maintaining perfect concen- 
tricity with the collet. No 
other tools are necessary — 
chucking and unchucking 
can be done without stop- 
ping the machine. Works 
equally well in “blind” holes, 
and requires a minimum o 
holding surface—eliminating 


the need for special arbors. 
Can also be used on drill 
presses or milling machines 
with collet devices. 


Auto-Arb is available in range 
of standard sizes, from 3%” to 
114”, at %s” intervals. Only 
5 collet sizes are required to 
accommodate this range. 


Larger sizes available on 
special order. 

Auto-Arb has been proved by 
production tests— more than 
tripling production and elimi- 
nating downtime of machines. 
No failures have been reported 
from the hundreds already in 
actual service. 


Write for descriptive Bulletin 


a ™£/\\SCO CORPORATION 





17704 WATERLOO ROAD e CLEVELAND 19, OHIO 
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and combination wet and dry models. 
ing wheels are in 10, 12, 14, 
inch sizes. Make inquiries to HISEY-WOLF 
MACHINE CO., Dept. 5-42, Cincinnati 25, 
Ohio, or use INFORM-A-GRAM Key No. 542-W. 

DESIGNED FOR HIGH OUTPUT ON SMALL 
PARTS, the new No. 902 Vertical 
Spindle Grinder introduced by Charles H. 
Besly & Cc. features a horizontal rotary feed 


Grind- 
18, 20, 24 and 30 


Double 





which permits 





rapid and accu ropping 
of small parts into the feed wheel. It is ap 
plicable | 
brushes, was 
lowabl Ss; )0 
small coil springs per hour. CHARLES 
H. BESLY & CO., Dept. 9-1 yhicago, Ill., or 
use INFORM-A-GRAM Key N 315-W. 


PRECISION BUILT, th« 
sliding table is 1 
each 






direction. 


drill press, this table is 





fitted for 1” T-Bolt heads; 
pounds. Direct inquiri 
ENGINEERING CC 
Dr., Los Ar 
A-GRAM Key 
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is only 24 
G. BROWN 
7 Riverside 
use INFORM- 








USABLE EITHER AS A STRAIGHT HAND. 
GRINDER or with an attachment which con- 
verts it to a flexible shaft tool, the new elec- 
tric Duplex handgrinder uses three standard 





sizes of mounted tools to sand, sharpen, 
grind, saw, drill and polish. It is driven by a 
full 1/14 hp motor equipped with “long life” 
sleeve bearings. Get cther specifications 
from the DUMORE CoO., Dept. 5-61, Racine, 
Wis., or use INFORM-A-GRAM Key No. 561-W 
NOW AVAILABLE IS THE NEW LINE of 
Red Streak Carbide Tipped and Blue Streak 
Tantung Tipped Shell End Mills, manufac- 





- 





tured by the 
right- and 


Vascoloy-Ramet 
left-hand styles 
sizes from 242” OD to 4%” OD and bores 


Corp. Both 
are stocked in 


” 


[” 16 256". 


They have negative radial and 
1xial rake angles for milling steel and 


zero 
rakes for milling cast iron, non-ferrous and 
non-metallic materials. Get other data from 


VASCOLOY-RAMET CORP., Dept. 25, North 
Chicago, Ill., or use INFORM-A-GRAM Key 
No. 25-W. 

PORTABLE MEASUREMENT OF HARDNESS 
with applied screw action is obtained by the 
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USE WORLD’S FASTEST VISE 


CUT COSTS 
UP TO 75% 


ON JIGS AND FIXTURES 


ANTURD 





You can stop the heavy expense 
and time losses common in the 





A sensitive machine built to 


rigid standards of accuracy 















building of special jigs for drill- 
ing and light milling operations. 

Use the Heinrich “Grip-Master” | 

as a base-structure. Built-in boss- 

es and removable parallels per- High- Speed B Et 

mit easy attachment of bushing 

plates and locating jaws. You | f | R FA Ae F R| N ) - 

can speed up loading and un- 

loading unbelievably, thanks to 

the large jaw openings of the ACCURATE WITHIN .0001 
“Grip-Master” and its revolu- 

tionary screwless feature. 

WRITE FOR FULL FACTS! 

Ask your Mill Supply Dealer 

about the Heinrich ‘'Grip- @ e 
von If he does not we A and workmanship specially 
have a stock, write for folder 
that fully illustrates and de- 


designed ‘For the job 
that fits in your palm.” 


scribes the money saving uses 
of this amazing tool. 


HEINRICH 


€ WRITE FOR BULLETIN 


s, 


ORILE PRESS TYPE 


SANFORD MFG. CO. 
NATIONAL MACHINE TOOL CO. 
DEPT. 137-D, RACINE, WISCONSIN 1020-28 Commerce St. 
Union, N. J. 
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Ames Portable Hardness Tester which em- 
ploys a diamond point penetrator in the Rock- 
well “C” scale and a ball point penetrator 
in the "B” scale. Pressure is rendered with 





a hand wheel in kilogram loads which grad- 
ually spring the stainless steel C frame and 
transmit the readings to the dial indicator. 
Get other information from AMES PRECISION 
MACHINE WORKS, Dept. 51, Waltham 54, 
Mass., or use INFORM-A-GRAM Key No. 
K51-W. 

ELIMINATING COSTLY ERRORS DUE TO 
RESETTING Bridgeport Turret Milling Ma 


chines from vertical to horizontal, the Malnar 





be done 
Capable of handling heavy 
ig, drilling and 

Malnar runs 


Horizontal Unit enables all jobs to 
on one setup. 
end milling, fly cutting, borir 





cther minor operations, the 
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vibration-free on Timken Roller Bearings. 
Explanatory catalog, TD-1, will be sent upon 
request from MALNAR MACHINE & TOOL 
CO., INC., Dept. 50, 19301 St. Clair Ave.., 
Cleveland 10, Ohio, or use INFORM-A-GRAM 
Key No. K50-W. 

APPLICABLE ON MANY DIVERSIFIED JOBS, 
the Morey Pump has ample capacity for the 
smallest to the largest evaporative cooler and 
is equally etiective for circulating coolants, 





spot welding, and for all light industrial uses 
where small pumps are required. The unit 
is 10 inches high; weighs 7 pounds. Ask for 
additional data from DAN MOREY, Dept. 36, 
814-16 South Robertson Blvd., Los Angeles 
35, Calif., or use INFORM-A-GRAM Key 
No. K36-W. 

THE COST OF MILLING AND DRILLING 
OPERATIONS CAN BE CUT in the Production 
Dept. with the quick-acting Downing Univer- 
sal-Combination Milling and Drilling Vise. It 
amps with a single arm stroke and can be 
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Mi i¢cro € 


Juprome e 


LAY- OUT AND_ 





witha 
Loom, y— (18 ANID) 
The Best Eye 
@ LATHE WORK 
© BENCH WORK ee 
@ REWINDING MOTORS 
@ TOOL AND DIE WORK 
Pat. U.S.A. | 
F recision in your plant who does Ready . . « Mead’s 
and better by wearing a Magni-Focuser. 
This binocular eye-loop enables you to see an Impact Hammer 
. .. weighing only 
clarity of normal vision. Relieves eye-strain— 
lessens fatigue—reduces accidents. Allows having a wallop like 
magnifications, from 2% at $8.50 to 3% at ™ pile-driver! One 
10.50. If distrit yy : A 
$ your distributor cannot supply you, plications t. multi 
Focuser does not help you to see better. ple plercing of large 
EDROY PRODUCTS CO. or after forming. It 
can punch holes as 
134” on centers. 
Value of the impact 
from 4,500 pounds 
down to only a few 
quick, easy. Besides 
innumerable 
tions, with suitable 
attachments it is 
rivets, blanking out 
soft materials with 
coining, forging op- 
erations, etc. Get 
this versatile, handy 
new tool and other 
vices. Write 
for Catalog. 


+ 
SEE BETTER bnnouncing the 
HE AI R 
@ SAW FILING uf 
precision work can do it easier, faster 
new air-powered 
object sharply magnified with the comfort and 
27 pounds... yet 
free use of both hands. Available in different 
of its outstanding ap- 
order direct. Money refunded if Magni 
metal sheets before 
476 Lexington Avenue " New York 17, N.Y. 
close together as 
readily adjusted 
ounces. Set-ups are 
punching opera- 
capable of upsetting 
knife dies, light 
complete facts on 
Mead Air Power de- 








For Tool, Die, Pattern or Template layout on 
t metal . . . Quick identifleation of stock and 


' parts .. . Shows up in sharp relief —dries in- 
stantly —easily removed ...Write for circular. 
*Purple shipped unless otherwise specified 
| 


MICHIGAN CHROME & MEAD 
CHEMICAL COMPANY 7 SPECIALTIES COMPANY 


6340 E. Jefferson Ave. + Detroit 7, Mich. DEPT. HA-47 
| 4114 No. Knox Chicago 41, Ill. 
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converted into a drilling jig by removing keys 
and adding jig lid bracket and the ccrrect jig 
lid for part. Rigid construction, accurate loca- 
tion, speed of operation, precision in manu- 
facture and ample chip clearance are some 
outstanding features listed in literature avail- 
able by writing DOWNING ENGINEERING 
COMPANY, Dept. 56, 4005 S. Smithville Rd., 
Dayton, Ohio, or use INFORM-A-GRAM Key 
No. K56-W. 

MECHANICALLY FINISHING AND DE-BURR- 
ING very small parts efficiently in large or 
small quantities to net greater time and labor 
economies, the new Roto-Finish Midget-size 


die level and freely passes over the dies. An 
air cylinder easily controls the arm carrying 
the rolls for placing the beam on the table. 
Top flange of the beam is gripped by the 
spacing table carriage for movement during 
the punching operation. Additional material 
may be requested from BEATTY MACHINE & 
MFG. CO., Dept. 49, Hammond, Indiana, or 
use INFORM-A-GRAM Key No. H49-W. 
DESIGNED FOR PRODUCTION USE ON 
HALF-INCH collet capacity lathes, the new 
improved Precision Lever-type Drawbar fea- 
tures three ranges of tension adjustment, 





machine is especially suitable for installation 


in small plating shops and manufacturing 
plants with small finishing departments. The 
cylinders of the Roto-Finish Midget are 8” 


wide, 12” across the flats; it has a variable 


drive of 35 to 70 rpm. Request more details 
from THE STURGIS PRODUCTS CO., Dept. 17, 
Sturgis, Mich., or use INFORM-A-GRAM Key 
No. Cl17-W. 

HANDLING I-BEAMS OF VARYING SIZES 
and weights for flange punching without 
special adjustments, the new simplified Beatty 
Spacing Table carries the beam on the under- 





which regardless of 


side of the top 


flange 
the size cr weight of the beam, is always at 
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offers positive gripping, and will automatically 
fit to stock diameter regardless of any slight 
variation. Lessening operator fatigue, this tool 
is recommended for use by women operators. 
This drawbar is rugged, though simply built; 
it employs a special co-ordinate cam principle 
to reduce friction and eliminate the need for 
fingers. Get other information from GENERAL 
DIE & STAMPING CO., Dept. 7-06, 262-272 
Mott St., New York 12, N. Y., or use INFORM- 
A-GRAM Key No. 706-W. 

REDESIGNED FOR GREATER EFFICIENCY 
ind convenience, the 2 HP and 3 HP 
Infinitely Variable Speed Buffing and Polish- 
ing Machine manufactured by the Standard 
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See better 
° 


Work better 


e 


sy Keep hands free 





CARL ZEISS INC. 
14x HEADBAND MAGNIFIER 


Use of both eyes reveals true depth of details. 
Magnification of 2%x. Free working distance, 
about 8”, permitting unhindered use of hands. 
By just lifting your head, your eyes are free for 
any other activity. Eyeglasses may be worn 
while using. Highest optical quality. Eyeshade 
of Tenite—practically unbreakable. 

Also APLANATIC 
FOLDING POCKET 
MAGNIFIERS 
6 and 9 power, 


Write for leaflet. 


CARL ZEISS, INC. 
485 Fifth Ave., New York 17, N. Y. 





Dept. H-53-4 





YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press! operations. Does away with 
special and costly jig fixtures. 


Offered in two sizes 








' Width of Opens Weight 
Vise No. | jaw, Inches | Inches Pounds 
1D 3Y2 | 4 1242 
2D 5 5 23 





Do you need a vise of ANY type? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN STREET 
MEADVILLE, PENNSYLVANIA 

















TH 
SPECIAL TOOL DESIGN 








DOES AWAY WI 





OF THE JIG BODY 


oe 


Casting Machined 
by using standard 
Drillet Jig Box 

















BUILT IN STANDARD SIZES AND 
SHAPES UP we« «© 


NTS APPLIED FOR 





The Drillet Jig Box is a six sided 
leaf type jig for all phases of drill 
press operation. Tooling expense 
can be reduced as much as 75%. 
All that is necessary is for tool- 
maker to locate part and insert drill 
bushings. Eliminates preliminary 
steps required in building and squar- 
ing jig. Side plates, end plates and 
leaves are replaceable for immediate 
delivery. Before investing hundreds 
of dollars in your toolmaker’s time 
—Write for Literature and Prices. 


Full Scale Tracing Templates with Orders 
on Request. 


CHTCACO 


DRILLET CORPORATION 


1743 N. Winchester Ave., Chicago 22, Ill 
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Electrical Tool Co. is available with an en- 
closed spindle construction, four ball bearings, 
sight feed oil gauge on each bearing hous- 
ing and shaft lock, or with an expcsed spin- 
dle. Its ball bearing motor is enclosed, and 
on an adjustable base. Spindle speeds be- 
tween 1500 and 3000 rpm are obtained in- 
stantly upon turning the “Speedial’’ control. 
Other specifications may be requested from 
THE STANDARD ELECTRICAL TOOL CO., 
Dept. 4-70, Mt. Hope & Sixth Sts., Cincinnati 4, 
Ohio, or use INFORM-A-GRAM Key - No. 
470-W. 

SMALL ENOUGH FOR THE LIGHTEST 
PRESS job, yet powerful enough for opera- 
tions done by machines five times its weight, 
the new 5-ton Ajir-Hydraulic Press is con- 





structed 


simply and well with no intricate 
assemblies or temperamental gadgets to get 
out of order. Equipped with a 4-way bal 


anced valve for easy operation and positive 
control, the Bryant unit is versatile and 
highly efficient for straightening, broaching, 
stamping, forming, bending, cutting and many 
punching operations on a wide variety of 
materials. A descriptive folder can be ob- 
tained by writing to BRYANT PRODUCTS CO. 
Dept. 73, Jackson, Mich., or use INFORM-A- 
GRAM Key No. K73-W. 

RENDERING UNCHANGING FACILITY OF 
OPERATION for tapping jobs ranging from 
soap to copper or chrome nickel steel, with 
litle or no increase in fingertip pressure, 
ultra-sensitive Torqomatics are available in 
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three sizes, standard or built-in, and can be 
furnished to fit any drill press or tapping ma- 
chine. Precision made of finest materials, 
these torque-driven devices are described in 
full detail in an eight-page folder which may 
be requested from THE CHARLES L. JARVIS 
CO., Dept. 10, Middletown, Conn., or use IN- 
FORM-A-GRAM Key No. K74-W. 

SOLIDLY GRIPPING WITHOUT MARRING 
OR SCRATCHING the work, the new Palm- 
aren No. 15 aluminum hand vise announced 
by Chicago Tool and Engineering Co. makes 





i - “ - ~ ee | 


handling of small parts easier and safer for 
both bench and preduction jobs. Light and 
comfortable to hold, this “velvet grip’’ vise 
weighs only 7 oz., is 5” long, and has 112” 
wide jaw faces which open to 1%”. Full 
description of this new vise is in Bulletin No. 
150 which is available fom CHICAGO TOOL 
& ENGINEERING CO., Dept. 5-91, 8383 S. 
Chicago Ave., Chicago 17, Ill., or use IN- 
FORM-A-GRAM Key No. 591-W. 
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Alloy Steel Service From Seven Warehouses! | 


-alp- 


ALLOY STEELS 








. v : . - i 
Cutting tojlength, Heat treating, Forging, Cae ee 


Testing, Turning, Special Finishes. Greater Speed With Accuracy 
Prompt shipment of rounds, squares, flats, HARTFORD “SUPER-SPACER” 


hexagons, octagons, and billets. Tech- So many dillerent jobs can be done 


nical information and recommendations. more economically with the Hartford Su- 
per-Spacer that it will pay you to inves- 

Write for our data sheet book. tigate its possibilities for your shop. 
Standard equipment includes mask 

WHEELOCK LOVEJOY & C0 INC plates, reversible jaw self-centering 
’ "7 . chuck, sliding handle chuck wrench. It's 

Pe moderate in cost. Write for illustrated 


CAMBRIDGE 39, MASS. applications bulletin. 


Cleveland 14, Chicago 23, Hillside, N.J., 
Detroit 3, Buffalo 10, Cincinnati 32 THE HARTFORD SPECIAL MACHINERY 60. 
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NEW SPEED 
and ACCURACY 


WITH MICROLEX 


ANTI-FRICTION 


DIE SETS eee Microlex Die Sets have ball or roller bearing guide 
pins which reduce die setter’s time . . . enable you to 
get into production quicker . . permit fast press 
speeds. Microlex Die Sets eliminate all down time 
} ; ee caused by bound, scored or poe pins. Bearings have 
: Wire, Pre- -load to prevent play between guide pins 
| and bushings. 





You don't have to wait to cash in on the 


: D cw geoticebie advantages offered by 
( E x4 icrolex Die Sets. A large number 
Nn IN — are ready for imme- 


iate shipment. 





en 
Se ae EVANS GEAMER | AND MACHINE co. 
— nner OSGI Sot ____ New Lexington, hie. 
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OFFERING UNUSUAL EFFICIENCY AND 
ECONOMY a new metal melting furnace, the 
Johnson 616, will melt 600 pounds of lead in 
29 minutes. It is equipped with 6 atmospheric 





fired Johnson Direct Jet bunsen burners each 
having independent shut-off valve and pilot 
light. Pot temperatures are held at working 
levels with 3 burners, permitting substantial 
savings in melting lead, babbitt, tin, zinc, 
aluminum and type metals. Write to JOHN- 
SON GAS APPLIANCE CO., Dept. 6-05, 575 
E Ave., N.W., Cedar Rapids, Iowa, or use 
INFORM-A-GRAM Key No. 605-W. 
SUITABLE FOR A WIDE VARIETY OF AP. 
PLICATIONS in drilling and tapping long and 
irregular-shaped wer'pieces, new Hori 
zontal Combinaticn Drilling and Tapping Ma- 
chine developed by CLEVELAND TAPPING 
MACHINE CO. incorporates new and _ inter- 
esting features. The head is indexed by hand 








control f-r ind tapping; 


the depth of hole and withdrawal of the tool 
are controlled automatically. An air-operated 
vise, standard equipment, holds the work- 
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piece or may be specially attached to func- 
tion with an air-operated cross-slide for drill- 
ing and tapping at several pre-determined 
points. For other information, write to the 
manufacturer, Dept. 2-42, Hartville, Ohio, or 
use INFORM-A-GRAM Key No. 242-W. 
OFFERING ACCURACY EQUAL TO ANY 
HEIGHT GAGE, the Gem-Flex, new tool and 
wheel dressing fixture is extremely versatile 





in shaping, drilling, grinding, milling, or 
gaging operations. Capable of forming any 
angle in addition to a number of inside and 
outside radii, the Gem-Flex can serve as a 
flexible indicator stand, a surface gage, and 
to form tool bits, thread chasers and small 
dies. Get additional data from ALLIED MA- 
CHINISTS, Dept. 67, 6 Water St., Waltham, 
Mass., or use INFORM-A-GRAM Key No. 
K67-W. 

TURNING CAST IRON ROLLS UP TO 90 
SCLEROSCOPE with Kennametal broad-nose 


rcll turning tools reduce production costs. The 





blade has four cutting edges that may be 
used in succession before any sharpening is 
required, then reground time and again and 
advanced to cutting position, until 24 of the 
blade has been utilized. Write for full partic- 
ulars on these tools available in four stand- 
ard widths 4”, 6”, 8”, and 10”. Request cata- 
log 47 from KENNAMETAL, INC., Dept. 33, 
Latrobe, Pa., INFORM-A-GRAM Key 
No. 33-W. 


or use 
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HYBCO TAP GRINDERS 
Sharpen ALL The Vital Points 
CHAMFER @ FLUTES @ SPIRAL POINT 

@Fast—easy to operate. 

e@Complete—no parts to change. 

e@Cupacities—#2 to 144" hand taps— 
with interchangeable heads. 


HEADS ONLY AVAILABLE FOR USE ON 
UNIVERSAL TOOL & CUTTER GRINDERS 


Write for Circular TGH 


HENRY P. BOGGIS & CO. 
— 1217 W. Third St., Cleveland, 0. 




















DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on, ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 

Write for full information. 


THE DYKEM COMPANY 
2303L North 11th Street St. Louis, Mo. 











|COMPLETE THE DIE-SET 


AT YOUR BENCH 








| 
LACEY DIE-SET MACHINE 


| Here is a truly “one man” press that operates 
| with one hand and under full manual and 
| visual control. 

Handy for tool and press rooms, it its 
the diemaker to complete a die-set right at his 
bench ... saves tool room and handling costs. 

Positive, true punch-to-die alignment is 
assured at all times, thanks to the Lacey’s 
sturdy, open construction. And _ punches 
can be removed as often as needed without 
disturbing alignment once the die-shoe is 
clamped to the table and punch holder fixed 
in position in the ram. No bar or hammer 
is needed to separate punches. 

The Lacey Die-Set a yo manele for 
delicate work yet eno ‘or fitti 
up heavy yeas on Hy a for diauden 
certain types of punches. 

Write today for complete details. 

Sole Distributors 


MOORE SPECIAL TOOL CO., INC- 
740 Union Ave. Bridgeport 7, Conn- 
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READILY MOUNTED ON ANY AUTO. 
MATIC BUFFING MACHINE the new Nan- 
kervis buffing compound applicator can be 
adapted to everything from the simple to 
complex multiple stage buffing operations. 
The automatic method saves compound, im- 





proves quality and uniformity of work and 
speeds up the job. The applicator clamp 
will accommodate any length stick of com- 
pound up to four inches; special carriers for 
wider cakes are available. Operating at the 


rate of 14 strokes per minute, this machine 
affords a feed ranging from .0015” to .015” 
per stroke. For details of enclosed geared 
head motor and other infcrmation write 


GEORGE L. NANKERVIS CO., Dept. 77, 5442 
Second Blvd., Detroit 2, Mich., or use INFORM- 
A-GRAM Key No. K77-W. 

NOW SUITABLE FOR USE WITH SEMI- 
AUTOMATIC POLISHING LATHES, Presto Con- 


tact Wheels have incorporated a five-ply cool- 


——y 





running rayon cord which prevents wheels 
from getting overheated and losing 
shape. Holes through the rubber offer addi 
tional cooling action beneath the surface, and 
also are responsible for the snapping of the 
cbrasive belt as it leaves the work which 
beats it clean with 72 hammer-blows per 
revolution of the 14” wheel. Presto Contact 
wheels are available in 9” and 14” diameters 
with 2”, 3” and 4” face. Diameters are pre- 
cisely uniform so that two or more wheels 
can be used together to produce any desired 
width. Questions will be answered by THE 
MANDERSCHEID CO., Dept. 33, 810 Fulton 
St., Chicago 7, Ill., or use INFORM-A-GRAM 
Key No. B33-W. 

COVERING MOST NEEDS IN INITIAL 
EQUIPMENT, National Hydraulic Cylinders 
come with seven standard mountings in bore 
sizes from 1” to 12”, attain a stroke of any 
length under operating pressures up to 1500 
psi with a 5-1 factor of safety. Other special 
features include cast Meehanite heads, long 
bronze side-thrust bearings, special alloy steel 
rods, alloy steel seamless tubing bored and 
honed to a mirror-like finish, and the elimina- 
ticn of tie rods. All tolerances and concen- 
tricity held within given limits. Special forged 


their 





cylinders for the highest commercial pressures 
and other cylinders for special needs also can 
be designed and engineered. Direct inquiries 
to NATIONAL HYDRAULIC CO., INC., Dept. 
81, 4505 Oakwood Blvd., Melvindale, Mich., or 
use INFORM-A-GRAM Key No. K81-W. 
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Patent No. 
2408503 














in low 
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"C”* WASHERS 





OR 
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—- TIME-TESTED 
Auxitiary | OVERRUNNING 
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equipment | © 


NEW 
AMAZING 
MACHINING 
TECHNIQUE 


YOUNG PRECISION EXPANDING MANDRELS 
For Production or Inspection 
Curtiss-Wright Corporation ranks our product with 
THEIR best tools. Cleveland Graphite Bronze 
leading bearing manufacturer, states new 
plus substantial production 


KOEBEL 


KOEBEL DIAMOND TOOL CO. 


Company, 
h:gh accuracy reachea, 
boosts. : 

Roughly sketch desired mandrel into your 


9456 Grinnell Avenue, Detroit 13 


part print and forward for quotes. 








3257 Bradford Rd. 





YOUNG ARBOR CoO. 


e PH. YE.-9784 
Cleveland Hts. 18, Ohie 











* ¥ % oh RH 


(7) 
SAVE UP TO OO/ OF DIE SETTER’S TIME 
WITH LEMPCO ANTI-FRICTION DIE SETS 


On one die, Atlantic Tool and Die Company 
saved 40 hours of assembly and set up time, 
by using Lempco Anti-Friction Die Sets. 


Lempco Anti-Friction Die Sets are equipped 
with ball or roller bearing guide pins. That's 
why dies can be set up by hand without 
the use of hammers, mauls, jacks or pry 
bars. This eliminates production delays 
caused by accidents to die and punches — 
saves up to 60% of die setter’s time. 
Lempco Anti-Friction Die Sets positively 
eliminate all down-time caused by bound, 
scored or galled guide pins. 


Write for fully illustrated booklet, *‘Facts About 
Lempco Anti-Friction Precision Die Sets.” 





5713 DUNHAM ROAD * BEDFORD, OHIO, U.S.A. 
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The RPM’s stay up while grinding... not 
only when the grinder runs idle. 


It is an established fact that surface speeds 
must stay up to approximately a mile a 
minute if you want to grind — not just rub. 
Every mechanic knows this, but inexperi- 
enced buyers may order tools that main- 
tain proper grinding speeds only when 
running idle. The speed of Kipp air grind- 
ers drops but slightly when put to work. 
That mieans better work—longer wheel life. 


Bry Kipp air tools for best results, lower prices. 







MODEL JA 
50,000 R.P.M. 


*3323 


IN U.S.A. 


Weight 12 ounces; 
length 634 inches: 
chuck size % inch. 
Wheel guard re- 


illustration. 


MADISON-KIPP CORP. 
212 Waubesa St., Madison, Wis., U.S.A. 





moved for better | 





Compute Angles Quickly with the 





STUDLER | ANGLE COMPUTER 


@ THE STUDLER ANGLE COMPUTER so simpli- 
fies layout of die work, survey of castings, and 
inspection of precision-machined parts that users 
report it fs doing the work in one-half to one- 
tenth of the time required by other methods. With 
this instrument, only one set-up of the work is 
required since its surface plate may be rotated 
360 degrees in each of three separate directions of 
rotation: horizontally, vertically, and radially. 
part having a numbe, of angles and related angles 
may be surveyed in a few MINUTES. Model “A”, 
Surface Plate 9” x 4%" x %”. Model “G”" (shown 
above) Surface Plate 16” x 9” x 1”. Write today 
for Bulletins No. 2 and No. 5. 


THE ANGLE COMPUTER COMPANY 
1709 Standard Avenue —_GLENDALE 1, CALIF. 





meassem ouble sav 
time ond 


SURFACE GROUND 


TO MALLELISM AND 


wich FINISH 


TOOL & DIE JOURNAL 








PUBLICATION PREVIEWS 





Keep Informed! 


CATALOGS « BULLETINS + SPECIFICATIONS 





Use our postage-free Inform-a-Gram for your request 


A SIMPLE AUTOMATIC OPERATION en 
tbling precision grinding of both cutting edges 
and both angles of drills is made possible by 
the automatic dial control of the Majestic Drill 
Sharpener. Adaptable to all grinders, it has 
a feed adjustment whi speeds the sharpen 
ing of any drill 5/32” to 1” (straight or No. 
taper shank). Pictorial literature is available 
by writing to MAJESTIC DRILL SHARPENER 
O., Dept. 65, 133 South Sixth St., Minne 


INFORM A-GRAM 





polis 2, Minn., or use 


, No. H65-W. 


ANSWERING THE NEED FOR A COMPACT 
INSTRUMENT io indicate pressures in me 
hanical assemblies the new Dillon pressure 
ime makes it possible tc 
m loads in ‘tight’ spots or 
inaccessible ne setups. It works equally 
well with static or moving loads, may be 
salibrated in kilos and is furnished in six sizes 

ranges for to 0-5000 lbs. Write for 
literature containing photographs of the gage 
nd applications to W. C. DILLON & CO., INC 
Dept. 58, 5410 W. Harrison St., Chicago 44, 

r use INFORM-A-GRAM Key No. A58-W. 


CONTINUING TO USE THE SAME HIGH 
QUALITY MATERIAL and workmanship, Mor- 
ton Machine Works presents a new low price 
ist in their M-T catalog. Fixture details and 
fixture clamps which cut tool cost, save time, 
ind speed operations, are illustrated with 

ition. Specifications are als 
lened and ground all over 
Write MORTON MACHINE 
21 Wolcott St., Fern- 
use INFORM-A-GRAM Key 





ms for the 





easure Wc 





0-100 
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HOW THE BRIGGS OIL FILTER (MODEL 
SV2) WORKS i explained in a recent 


cata friaas Filtrction ( A 


clearly 





ious Satend fhe oe . 
ss section dia the filter with the 
1dditional 
and D-DF-JD, 





main units is des Three 


lels are shown: m del D, Dl 








operating conditions, 
and all degrees of con- 
cifications and dimensions 
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PRESENT TOOL CAPACITY OF ANY BENCH 
OR ENGINE RATES « be increased by 4 t 
wit rd I tool posts, which 
g, available with 











1 ptation to lathe 
idition to more 

ls, larger size tools t ‘an be mounted. 
Bigger shanks permit quicker tool heat diffu 
3i I tbide on 
if xing turret tool 
t cam locking 

i single-handed index 

jy and | ing Detailed specifications or 

s and car n all models are 





labl request 
pt. 30, 4522-24 W. 




















I ), Ill r use IN 

YRM N 330-W 
COMPLETE LINE OF ABRASIVE SPECIAL- 
TIES, sharps y stones and oil stone files 
inufactured Norton Company for the in- 
lust supply tra pre 1 in recently 
issued literature voated abrasives for the 
ippl 1 r ng, are alsc 
illust 1 3 wit 3Gestive ap 
ttion of eact For 1talog sheets con- 
1 1 ist write BEHR-MAN 
h V N IN CO.), Dept. 1- 
4 RM-A-GRAM Key 


regal veal PRODUCTIVE CAPACITIES of 
operator can be increased 
‘ thines is described by 
lies in a 28-page circular 
ines’, issued by Natco. 
built in various 
multiple spindles, for 
111 holes with adjustable and fixed 
nter, can be adapted for specific production 
ess inquiries to NATIONAL 
INC., Dept. 69, Rich- 


OR M-A-GRAM Key No. 





appers, 
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PROVIDING CLOSER TEMPERATURE CON- 
TROL AT REDUCED COST, « new thermo- 
couple of improved design is supplied with 
either No. 8 ga. standard chromel-alumel or 
iron-constantan element and can be used with 
any make of pyrometer. Send for caiaiog Io. 
4 on company letterhead to ARKLAY S. RICH- 
ARDS CO., INC., Dept. 42, 73 Winchester St., 
Newton Highlands 61, Mass., or use INFORM- 
A-GRAM Key No. 42-W. 

PRODUCING FINE SUPER-SMOOTH SUR- 
FACE, the Sunnen portable hones provide an 
economiccl means of accurately finishing bores 
from 2” to 14¥%2” diameter. These precision 
tools for salvage repair, assembly, mainte- 
nance, small and lIct production, are available 
in two models No. J-95 Junior hones and A-112 
Standard hones. Write for Mmyiste data to 
SUNNEN PRODUCTS CO., Ds pt. 5-83, 7900 
Manchester Ave., St. Louis 17, is. or use 
INFORM-A-GRAM Key No. 583-W. 

IN THE FIELD OF SMALL HOLE PRECISION 
TAPPING the Hamilton super sensitive tapping 
machine offers ‘‘fool-proof’’ operation; smooth- 
ness, silence, precision, and ruggedness. Bul- 
letin T-47 lists specifications of features, capac- 
ities, speeds, clearances, travel, mechanical 
and electrical characteristics, and size and 
weight. Address requests for bulletin T-47 to 
THE HAMILTON TOOL COMPANY, Dept. 61, 
Ninth St. at Hanover, Hamilton, O., or use 
INFORM-A-GRAM Key No. G61-W. 

A COMBINATION CHIP BREAKER AND 
DIAMOND FINISHING GRINDER, the Ham- 
mond CB-77 handles all types of box and 


single point tools and accommecdates all of 
the required angles. Bulletin 215 ccntains 
complete deiciled information cnd cisss-up 
illustrations of chip breaker side and cup 
wheel side cf the grinder. Write for bulletin 


215 to HAMMOND MACHINERY BUILDERS, 
INC., Dept. 95, 1600 Douglas Ave., Kalamazec 
54, Mich., or use INFORM-A-GRAM Key No. 
95-W. 

EIGHT SIZES OF GROBET CHATTERLESS 
COUNiERSINKS are illustrated in a catalog 


ur" 


sheet listing diameters which range from %4 


to 2” with a 41° angle with centerline, prices, 
length and diameter of shank and over all 
length. Compleie inforacti_n cu ies e sets 
packed in wooden is available from 


GROBET FILE COM (PAN v ‘OF AMERICA, gap 
7-05, 421 Canal St., New York 13, N. Y., 
use INFORM-A-GRAM Key No. 705-W. 

A REPORT ON HEAVY DUTY SPRINGFIELD 
GEARED HEAD LATHES, bulletin No. 162, out- 
lines detailed parts of the gear box with actual 
photegraphs and 39 other part ts. Headstock, 
apron, taper attachment »ck, Compound 
rest and draw-in collet at nt are illus- 
trated and discussed. For general dimensions 
get Bulletin Ne. 16? : ) 
MACHINE TOOL CO., Dept. 6-47, Springfield, 
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Ohio, or use INFORM-A-GRAM Key No. 647-W. 
VARIOUS MODELS OF THE VACUUM.-GRIP 
SPEED LATHE for cdd-shaped paits that can- 
not be held by chuck or collet are described 
in a new illustrated 12-page catalcg issued by 
Crozier Machine Tool Co. Features and oper- 
ations of time-saving tools, tool post turrets 
equipped with cutting-off tool and _ holder, 
collet attachments, collet and surface plates 
are also listed in catalog 46-1. Write to UnO 
ZIER MACHINE TOOL CoO., Dept. 2-55, 684 
North Prairie Ave., Hawthorne, Calif., or use 
INFORM-A-GRAM Key No. 255-W. 

PROPER SELECTION AND USE OF DIA- 
MOND DRESSING TOOLS for individual exact 
requirements are simplified with ‘'The Des- 
mond Diamond Tool Reference Guide”, a new 
four-page illustrated bulletin No. D-8. Dimen- 
sional data and prices on “Tru-set’” diamond 
hand tools, diamond wheel dressers for valve 
grinding machine, and straight shank diamond 
tools and nibs are listed. Copies of bulletin 
No. D-8 are available from i:dc& De&SMOND- 
STEPHAN MFG. CO., Dept. 2-63, Urbana, Ohio, 
or use INFORM-A-GRAM Key No. 263-W. 

ANOTHER ACHIEVEMENT BY MANCHES- 
TER REPEIITION ENGINEERS, LTD., brings 
forward the radius attachment, universal head. 
Operating on an entirely new principle the 
attachment lends itself to work on lathes, 
surface grinders, cylindrical grinders, milling 
machines, etc. Various applications of convex 
and concave radii are listed in an attractive 
8-page booklet available upon request from 
ACCREYLON CO., INC. (U. S. Representatives 
of Manchester Repetition Engineers, Ltd.), Dept. 
70, 130 W. 42nd, New York, N. Y., or use 
INFORM-A-GRAM Key No. K70-W. 

“GEAR HIGHLIGHTS” Vol. XI No. 1, an- 
nounces standardized Cone-Drive gear sets in 
99 sizes and ratios now being carried in stock 
by the Cone Drive Division of Michigan Tool 
Co. A factual report on underpass curve- 
shaving, and dynameter research is made. 
interesting with diagrams and illustrations. A 
list of new gear literature is also given. Re- 
quest copies of Vol. XI No. 1 on company 
letterhead from MICHIGAN TOOL CoO., Dept. 
47, 7171 E. McNichols Rd., Detroit 12, Mich., 
or use INFORM-A-GRAM Key No. 47-W. 

AS THE RESULT OF MANY YEARS OF 
EXPERIENCE and continuous research, the 
American ‘White-Line’ pulleys have main- 
tained a high standard of quality, modern 
design and accuracy. Bulletin No. 325 con- 
tains necessary information to be applied to 
answer all individual specific pulley prcb- 
lems. Standard construction of iron pulleys 
are given; tables and listings are also shown 
with dimensions, prices, etc. Write for bulle- 
tin No. 325 to AMERICAN GEAR & MFG. CO., 
Dept. 71, 5900 Ogden Ave., Chicago 50, Ill., or 
use INFORM-A-GRAM Key No. K71-W. 
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CONTROLLED 


OILING 
at your fingertips 








Gits Gravity Feed Oiler controls 
oil flow by simple turning of a 
knurled screw. Flow can be 
shut off completely during idle 
periods. The transparent reser- 
voir shows quantity of oil pres- 
ent, and rate of flow may be 
viewed at all times through a 
sight glass in the shank. Avail- 
able in several models, Gits 
Gravity Feed Oilers are espe- 
cially adapted to high vibration 
operations. Sizes, models, prices 
on request. 

Write for the Wealth of 
Lubricating Information in Gits 
Catalog No. 60. 





Gits Bros. Mre. Co. 





1872 Sevth Kilbourn Avenue Chicago 23, Hlinois 


Exchluacve For over IF yoartz 


oS eam? 
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QUICK DELIVERY 


Write for Specifi ication 
Sheets and Prices - - 
COLONIAL © BUSHINGS. Inc. 


Station 
e: ©. Bon 1 3, Varchigen 


vn arty 
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You need low-cost 


OPTI-LOCATOR! 





OPTI-LOCATOR — 

Visually aligns ref- 
erence marks to axis 
of spindle rotation. 


B Corrects for 
spindle runout. 


+ Makes all locat- 
ing problems sim- 
ple, accurate, posi- 
tive. 


D Can be used on 
any machine tool 
for greater precision 
in boring, measuring 





or locating. 










Write for Free Folder 
illustrating simple opera- 
A tion and many uses! 


tHe BENTON co. 


DEPT. T, 351 S. LA BREA AVE., 
LOS ANGELES 36, CALIF. 


MANUFACTURERS OF OPTI-TOOLS 
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DIFFICULT CUTTERS ARE EASILY SHARP- 
ENED with the “Ace” universal tool and 
cutter grinders. Standard Ace assures accur- 
acy in grinding face mills, shell end mills 
and similar cutters. The new heavy duty 
precision grinder for tungsten carbide has a 
fixed diamond which compensates for the 
wear of wheel. Also illustrated and described 
are: template tool bit grinder, bench drill 
grinder, die making m achines, No. 510 drill- 





pointer, and No. 2 Arc f ace mill grinder. Re- 
quest copy of this folder from OLIVER INSTRU- 
MENT CO., Dept. 6-97, Adrian, Mich., or use 


INFORM-A-GRAM Key No. 697-W. 

PROTECTION FOR MEN AND MACHINERY 
in metal-working shops against buffing, grind- 
ing and poli eoing machine dust, created by 
individual machines, can be assured with 
Tornado Dust Exhausters. Easily mounted on 
any post or wall adjacent to the grinder or 
underneath the bench, the unit catches all 
fine particles of dust and exhausts them into 
a larger bag. '%4 hp to 1 hp motors are avail- 
able for 110, 2 and 250 volts. Mounting 
bracket and dust bag, h connection and 4’ 
hose with moulded rubber ends and 15” lead 
wires complete the unit. Write for further de- 
tails to BREUER ELECTRIC MFG. CO., Dept. 
66, 5100 N. Ravenswood Ave., Chicago 40, 
Ill., or use INFORM-A-GRAM Key No. G66-W. 

DEVELOPED FOR EXTREMELY HIGH PRES- 
SURES and/or high temperatures, Die Slick 
No. 5, a special metal-working lubricant, pre- 
vents scoring and sticking of metal being 
formed. It will withstand pressures of more 
than 100,000 Ibs. per square inch and can be 
used with temperatures up to 2300°F. Con- 
taining no graphite, Die Slick No. 5 will in- 
crease die life and speed production. Request 
further information from G. W. SMITH & SONS, 
INC., 5420 Kemp Road, Dayton 3, Ohio, or use 
INFORM-A-GRAM Key No. 869-W. 

UNIVERSAL, ge geeeryy COMBINA- 
TION and four special styles of light-duty 
Vescott Chucks are reviewed in new catalog 
type literature just published. Discussing their 
most popular chuck sizes and styles, this book- 
let includes many-view photographs, dia- 
grammatic sketches, dimensions, weights and 
special data lists corresponding to each chuck 
which apply in clarifying their use with other 
tools. A new consumer price list is also in- 
serted. Nrite for Catalog 700 to WESCOTT 
CHUCK CO., 3500 E. Walnut St., Oneida, 
N. Y., or use INFORM-A-GRAM Key N 
519-W. 

ANNOUNCING THE OPENING OF AN EX- 
PANDED DEPARTMENT for the salvaging of 
tungsten carbide tipped cutters, the National 
Tool Salvage Co. now has facilities to accept 
work in any quantity that involves resharp- 
ening of cutters or replacement of a broken tip 
to the complete alteration of cutters for other 
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operations. A 20-page booklet presents illus- 
trations of work before and after, complete 
facilities of the plant and various tungsten car- 
bide tools received for salvage. Write NA- 
TIONAL TOOL SALVAGE CO., Dept. 7-72, 
6511 Epworth Blvd., Detroit, Mich., or use IN- 
FORM-A-GRAM Key No. 772-W. 

SPEEDING UP THE SETTING OF MANY 
TYPES OF GAGES, the new Pla-Chek Gage 
features a reverse checking plate which may 
be quickly and easily clipped to any one 
inch step cn the Pla-Chek bar. Also increas- 
ing its usefulness is a 3” accurate lapped 
riser, for checking parts in the center of a 
large surface plate. Write for illustrated 
literature describing new features, design, 
speeds, and accuracy. Thread plugs and 
thread ring gages are also presented. Ad- 
dress requests to CADILLAC GAGE CO., Dept. 
61, 20316 Hoover Rd., Detroit 5, Mich., or use 
INFORM-A-GRAM Key No. B61-W. 

EMPLOYING LIGHT METAL AND NEW 
CONSTRUCTION TECHNIQUES, the stream 
lined lightweight hydraulic hand pallet truck 
offered by Lyon-Raymond Corp. is described 
in their recently published Bulletin 221. Ac- 
tual photographs showing three views, fea 
tures and emphasizes the steering arc of 270 
degrees, elevation of 4”, free movement of 
front wheel, foot pedal which returns auto 
matically to out-of-the-way positions, and 
maneuverability. For specifications and other 
features write for Bulletin 221 to LYON-RAY- 
MOND CORP., Dept. 3-74, 3324 Madison St., 
Greene, N. Y., or use INFORM-A-GRAM Key 
No. 374-W. 

INTRODUCING A NEW LINE OF COM. 
BINATION CUTOFF AND CHAMFERING 
TOOLS to users of Brown & Sharpe Automatic 
Screw Machines, Weldon Tool Co. has issued 
a folder with explanatory photographs, dia- 
grams, sp¢ cificr ttions and price lists covering 
Nos. 00, 0, and 2. This new line will handle 
chamfering to any desired angle; for the cut 
ff angle, a 15° option is offered for stee] and 
23° for brass. Request this booklet from 
WELDON TOOL CO., Dept. 5-17, 3000 Wood- 
hill Rd., Cleveland 4, Ohio, or use INFORM- 
A-GRAM Key No. 517-W. 

DESIGNED TO EXPEDITE HOLDING OPERA- 
TIONS, injection and ejection of production 
items, Ajir-Trol Cylinders with spring return 
1 satures simplicity in design, high 
strength, bronze ram bushings, synthetic pis- 
ton cup, non-rusting heads and true bore cylin- 
lers—to effect the elimination of operator fa- 
tigue and wasted time. These cylinders are 
guaranteed against defective workmanship 
1 materials. Get literature, including price 
ist, diagrammatic sketch and actual photo- 
jraph ~~ writing AIR-TROL, Dept. 38, 2651 W. 
1k Chicago 12, Ill., or use INFORM-A- 
ey No. K38-W 
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40,000 


peed with power with precision—that’s the new 
PRECISE 40. Surpasses our own PRECISE 35 which 
outworked every tool in the field. In strong, light 
plastic case, PRECISE 40 weighs only 40 oz.—packs 
a record 1/5 H.P. New type quill mounts precision 
collet chuck or grinding wheel arbors of various sizes; 
push-button spindle lock for quick tool change. 90% 
greater cooling; four oversize ball bearings. 
Quickly lubricated by pressure gun through 
ball-valve inlets. Tool mounts in vise, lathe, 
stand, or milling machine or can be used with 
PRECISE accessories for special applications. 
Guaranteed shockproof without ground wire. 


PRECISE 40 
y 1/5 HP. a 
oo and 


SEND 
FOR IT 


PRECISE PRODUCTS CO. 
1341 CLARK ST., RACINE, WIS. 







GRINDS 
MILLS 
DEBURRS 
ENGRAVES 
POLISHES 
FINISHES 





USE ON 
STEEL, IRON, 
BRASS, BRONZE, 
PLASTIC, WOOD 
AND OTHER 
MATERIALS. 

















PRECISE 40 
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are Zuckly 
INTERCHANGEABLE 


Allied’s R-B Interchangeable Punches and Dies 
are quickly installed for trouble-free produc- 
tion in the metal-working and plastics indus- 
tries. They are available from stock in standard 
round, oblong and square shapes of almost 
any required size. Specials of any size, shape or 
material are promptly furnished to your speci- 
fications — and delivery dates are dependable. 


BALL BEARING 
LOCK 
INTERCHANGEABLE 
PUNCH 
WORK PIECE 





Write today for large illustrated R-B Catalog 


. . 





. *-, 
e *, ALLIED PRODUCTS CORPORATION 
nr . CORPORATION 4 
'é * Department 21 @ 4634 Lawton Ave. @ Detroit 8, Michigan 
ee 
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Engineering Papers for Engineering Men 
/ 


@ Wing-Valentine Papers give quality results for blueprint, direct 











process or tracing work. Each of these three fine papers has been 

produced under exacting processes to give you engineering papers 

that last longer, give better reproductions and are easier to work with. 
Select W-V Papers for proven quality— 


W-V Blueprint Paper W-V Direct Process Paper W-V Tracing Paper 


Available in cut sheets and rolls. 





Manufactured by: WING-VALENTINE COMPANY 
7120 N. Clark Street Chicago 26, Illinois 


























This is one of our storage sec- 
tions. Strenes Metal castings have been 
made from these patterns. 

Here are patterns for forming and 
drawing dies used by many of the largest 
sheet metal fabricators . . . manufacturers 
of appliances, automobiles, bicycles, blow- 
ers, caskets, implements, tractors, trucks, 
vaults, etc. 

Here are also patterns for Strenes Metal 
castings employed as parts. of equipment 
. . . bushings, melting pots, pump hous- 
ings and impellers, lathe beds, machine 
bases and the like. 

When you visit our plant, you'll prob- 
ably be surprised at the volume of Strenes 
Metal castings we pour from day to day. 


DRAWING AND FORMING DIES THE ADVANCE FOUNDRY co. 


DAYTON 3, OHIO 
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SHOP AIDS 





For You 
And Your Job 





Use our postage-free Inform-a-Gram for your requests. 


A NEW SERVICE TO THE METAL-WORKING 
INDUSTRIES has been established by the 
Reynolds Metals Co. They are now publishing 
the “Technical Advisor,” a monthly technical 
paper devoted to publicizing the latest recom- 
mendations on the most effective use of 
aluminum mill products. The first issue carries 
a condensed technical description of the 
Bayer and Hill processes used in the pro- 
duction of aluminum and a technical process 
serial article devoted to the welding of 
aluminum; general factors involved, weld- 
ibility of various aluminum alloys, applica 
tion of gas welding and edge preparation for 
gas welding. This periodical is sent free upon 


request from Technical Editorial Service, 
Reynolds Metals Co., 25653 So‘th Th 
St., Louisville 1, Ky., or use INFORM-A-GRAM 
Key No. K64-W. 


FOUR TECHNICAL PAPERS COVERING 
GENERAL INFORMATION about cutting fluids 
their testing, selection and cutting feeds and 
speeds, are included in Technical Bulletin No. 
5, “Cutting Fluids and Coolants’, available 
from D. A. Stuart Oil Co., Ltd. This 36-page 
text consists of the papers presented before 
leading authorities in the cutting fluid field at 
the American Society of Tool Engineers New 
Era Exposition. Free copies of this bulletin 
and also preceding issues are available upon 
request from D. A. Stuart Oil Co., Ltd., Dept. 
6-13, 2729% S. Troy St., Chicago 23, Ill., or 
use INFORM-A-GRAM Key No. 613.5-W. 

THE NEW RESISTANCE WELDING MANUAL 
to meet the information requirements of engi- 
neers, production executives and machine 
operators, includes twenty entirely new chap- 
ters, revised tables of recommended procedures 
ind numerous other additions on operating 
data based upon research and experimental 
work conducted during the war production 
period. A separate chapter is devoted to 
each group of metals in the section on re 
sistance welding procedures and a new sec 
tion contains chapters on Quality Control, 
Instrumentation and Standard Tests with sup- 
plementary discussions. Also included are a 
glossary of the latest approved defini‘ions used 
in the industry and up-to-date collection of 

seful tables. Published by the Resistance 
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Welder Manufacturers’ Association, Dept. 80, 
505 Arch St., Philadelphia 6, Pa., $3.00 post- 
paid. 

MAKING IT POSSIBLE TO COMPUTE THE 
AMOUNT OF BASE OIL in a matter of seconds 
when mixing or diluting oils, the Dilut-O-Graph 
needs to have indicated just the known mix- 
ing proportions and the capacity of the tank. 
A circular 44%” dia r composition board, 
i ut-O-Gra ay be obtained free 
charge from the D. A. Stuart Oil Co., Ltd., 

ept. 6-13, 2729¥% S. Troy St., Chicago 23, 
Ill., or use INFORM-A-GRAM Key No. 613-W. 

SELECTING EXACTLY THE RIGHT DRILL 
CHUCK for any straight shank drill is now 
made easy by means of a “‘slide-rule” type 


























selector offered by Scully-Jones and Company. 
With one si setting of this selector, the 
catalog number of the style ‘B” drill chuck 
tc instant 

tor shows recom 





Is and feeds for drilling various 

Te get one these Scully- 
ectors, them on 
1d addressed to 1913 
thicago, Ill., requesting 
r that was described in 


JRNAL. 


write 
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NO. 11 LEACH 
SURFACE GRINDER 


EXTRA LARGE CAPACITY 
6" x 24" x 12” 
HEIGHT 52” 
WEIGHT 850 lbs. 


2 SPINDLE SPEEDS 
2600 and 3500 R. P.M. 


$ 650.00 


Complete with motor of 
standard Current character- 
istics F. O. B. Factory. 


For further information write Dept. M 


NATIONAL DISTRIBUTORS 


H. LEACH MACHINERY CO. 


387 CHARLES ST. PROVIDENCE 4, R. 1. 
AGENTS IN ALt PRINCIPAL CITIES 








| 
| 











im BETTER TOOLS — Lower (Coot 


Jergens Standard Accessories cut costs 

. save time! This complete line of 
precision units enables tool engineers to 
design faster . . . to build better at lower 
COST! Jergens parts are engineered to 
highest standards for maximum efficiency. 
Available for immediate shipment. Write 
for Catalog containing templates of all 
items and Price List. 


ASK FOR CATALOG NO. 3-4 


yond TOOL SPECIALTY CO. 


712 E 163rd ST LEVELAND 10 OHIO 


MIRROR FINISHES 


1? Nino MAS COD OF SV0USS 





On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 





Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 


ACE ABRASIVE LABORATORIES 





PRUCE STREET « NEW YORK 7 
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THE | NEW AIR- OPERATED 


ALLEN | 


DIAL FEED TABLE 





















When You . 

Make Them 

The HOVIS 
Way 


Simply 


For Use with PUNCH PRESS, DRILL e 
PRESS, PRODUCTION MILLER » SPOT 
WELDER, etc. 


e Recommended for assembling, punching, e 


machining of nuts, stampings, etc. 











invest in 
om * * 
% Gy HOVIS UNIVERSAL 
MAS:ER WASHER DIES. Then 5 small 
easily removable parts are all you need to e & 
change to make a new size washer. 
@ You can also use the Hovis Master 
Washer Die as a holder for making var- 7 * 
ious blanks in your own die room, elim- 
inating the cost of new die sets. 
a @ 
HOVIS SCREWLOCK COMPANY 
8100 E. Nine-Mile Rd. Van Dyke, Mich. 
Suburb of Detroit e 
aia . MODEL A—A 3-way valve, actuated by 
| some motion from the machine to which 
} the table is to be synchronized, allows 
On metal, wood, | @ compressed air to move a hardened and @ 


glass, plastics lapped piston to operate the Pawl arm. 
-. 


| The Pawl indexes the plate and LOCKS it 

in the indexed position until the valve is 

|@ released allowing a spring to return the * 

Pawl, ready for the next indexing. 
List $125.00 F.O.B. Brooklyn, N. Y. 

MODEL B—This model is an adaptation 

a of Model A wherein a special control valve e 
is incorporated so that the plate is auto- 
matically self-indexing. By merely turning 
a screw, speed is adjustable from one 
indexing each half second to one each ten 

@ seconds. The table is locked in position @ 











between indexings. Recommended for 
soldering, assembly, etc., operations where 
no mechanical motion is available. 
= List $155.00 F.O.B. Brooklyn, N. Y. a 
SPECIFICATIONS 
oS Diameter of Index Plate ......7%” & 
Height from base to top of | 
SS ere -15/16” 
Standard 12-position Index Plate 
A WHOLE SHOPFULL e All working parts hardened e 
* 
OF TOOLS IN ONE Write for Literature 
Machinist-craftsmen find ‘Complete e Inquiries invited from Air Equipment e 
it unsurpassed for grind- 26 Dealers 


ing, drilling, routing. 
carving, sanding, pol- 
ishing and 9,994 other 
uses. Precision-en- 
gineered, AC-DC, with 
more exclusive features 
than any other tool 





finer wor! 





accessories 
in fi 
steel case 


$9950 


£33 -75 value 
W purchased 








CAS CE @© Electri-craft Toot Kit 


CASCO PRODUCTS CORPORATION + BRIDGEPORT 2. CONN. 
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AK. ALLEN 60. 


3011 FT. HAMILTON P’KWAY 
BROOKLYN 18, N. Y. 
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-Save TOOLS - TIME ° LABOR 
with the Improved - AMC 
=. DEMAGNETIZER 


No shop or toolroom can afford to be without 
one. erp npn of the me _Demagnetizer 
will give gr hed parts. 
on pase through AMC D gneti 

from 


a 

















parts. Large 
yt surfaces are demugnetized by sliding unit 
over surface. 


@ Our AMC Demagnetizer will pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


» Write today for illustrated circular. << 


ALOFS MFG. CO. 


1619 Madison Grand Rapids, Mich. 





















...in your job of sanding, 
filling and rubbing, drilling or screw-driving, you want a 
Strand Flexible Shaft machine, because a Strand will do it 
faster, better, and stand up to it longer. 


Strand Flexible Shaft machines provide constant speeds 
with greater operator convenience. Hundreds of attach- 
ments easily interchanged—125 types and sizes— models 
include vertical and horizontal type machines from 4 to 
3 h.p. Distributors in all principal cities. 


Send today for catalog showing complete line 


eT ap _ 


(Strand m. Beep €6& «(UCO. 


Eee wet [C011 5003 NO. WOLCOTT AVE. CHICAGO 40, ILL. 
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A Tooling Program 


(CONTINUED FROM PAGE 78) 

This shaving operation is taken as a 
precaution to compensate for any differ- 
ence in tolerance which may exist be- 
tween the indexing tolerance of the ma- 
chine spindles and the tolerance specified 
for the part. 

The internal forming and cutting off 
of the packing follower are the opera- 
tions performed at the fourth position, 
D, Figure 37. The step counterbore en- 
larges the 21/64” diameter hole (.3281”) 
to .379” and forms a 90° included angle 
countersink at the bottom of the follower. 
The purpose of this countersunk shape is 


Buffing and 
Polishing 


A very complete de- 
scription of buffing and 
polishing wheels is con- 
tained in a new bro- 
chure just issued by 
the American Buff 
Company. Buffs of un- 
bleached and bleached 
muslins, flannels, duck 
and other materials 
with spiral, concentric, 
radial, radial are, 
spiral-radial arc, par- 


to permit mating with the shape of the 
molded packing, N, Figure 24. The step 
counterbore tool is set up on the main 
tool-slide and the cutoff tool is on the 
cross-slide of the fourth position. The 
operational timing of these two tools is 
such that the step counterbore mounted 
on the main tool-slide moves into the 
work, completes its reaming operation, 
and retracts clear of the workpiece be- 
fore the cutoff tool. finishes cutting off 
the piece. 

This cycle of operations completes the 
machining of the packing follower, ex- 
cept removing the burr thrown up by the 
cutoff tool. 

(To Be Continued) 


-BROACHING NEWS 


Latest developments in broaching to reduce manu- 
facturing costs, increase productivity per machine 
hour, and make the process more widely applicable 
to all kinds of jobs are available to you in this publi- 
cation—issued every other month by Colonial Broach 
Company. Here you will also find technical articles on 
such subjects as “How to get the most out of your 
Broaches”; “Broach 
handling”; “Broach 
Puller designs for 





allel wave, parallel and 
“V” sewed construction 
are illustrated and de- 
scribed. Polishing 
wheels made of cotton 
cloth canvas, duck, felt, 
walrus leather, sheep- 
skin, and bullneck 
leather are listed with 
their typical applica- 
tions. A data _ sheet 
viving the determina- 
tion of the peripheral 
speed of a wheel for 
the most efficient oper- 
ation is included. Con- 
tact the American 
Buff Co., Dept. 83, 711 
West Lake St., Chicago 
6, Ill., or use INFORM- 
A-GRAM Key No. 
K83-W. 
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different purposes”; 
techniques in the 
broaching of differ- 
ent materials, etc. 


If you have a need 
for this type of infor- 
mation, alineon your 
Company letterhead 
will put you on the 
mailing list. 


Ask for 


“Broaching News” 





colo Nel BROACH COMPANY 


DETROIT 13,U.S.A. 





2), - @ . }, e 7 
bicaches €) ie roraching Nachunes WS vincing Eguipunert 
¢ * at ae 
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M.R.E. 


PROFILE 
TURNING BOX 


Saves Up To 80% 
Machining Time ! 


Model “A” 
9/16’’ Bar Capacity 


Use it on capstan and automatic lathes. Turns pro- 

files, multi-diameters and tapers at one pass. Available 

in three sizes—;", 1” and 114” bar capacity. Widely — 

used during war by such famous English firms as 

Hawker Aircraft, Rolls Royce, Vickers Armstrong, etc. Turning Box. Machined in 50 

Inquiries invited from qualified dealers and sales agents. secs. from high speed stock with 
Write to us today for information. Address Dept. TD-4. standard TC tool bit. 


ACCREYLON COMPANY, INC. 130 West 42nd St., New York 18, N. Y. 
- Sole U.S. Agent 
Mid. by Manchester Repetition Engineers, Ltd., Manchester, England 














Made at one pass of the M.R.E. 

















e Prominent users tell us 
they consider ‘’Fluid- 
motion” Radii and 
Angle Dressers the 
finest precision dressing 
instruments procurable 
—regardless of cost. 
They obtain greater ac- 
curacy, longer wheel 
life, and much faster 
set-up and operation. 


We'll be glad to send 


: ; 4 — 4 , you ete informa- 
3 movets abet 


for just about every wheel dressing requirement Gl 7 , Ti, 
” 


Just ONE setting per form FEATURES: 


Just ONE continuous motion gaan tins 

“**Fluidmotion™ dressing 
Dustproof and chatterless 
Hardened stainless steel 


‘Ss TOOL CO. cc 020s N. 5, ae 


ee ti *Reg. U. S. Pat. Of. 
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Attaching And Replacing 


Carbide Parts 


A method has recently been developed 
which makes it possible to mount or at- 
tach carbide parts by means of screws, 
studs, etc., in the same manner and with 
the same ease as is experienced with 
parts made of softer metals such as steel, 
bronze, cast iron or aluminum. 

This development greatly expands the 
potential fields of application for car- 
bides, and is particularly effective where 
large carbide sections are to be used. 
Heretofore, the use of large sections of 
carbides has been handicapped to some 
extent by the fact that carbides in the 
hardened state are unmachinable to all 
practical purposes and cannot be drilled 
or tapped. 

This objection has been overcome by 
solidly imbedding a machinable material 
in the carbide wherever the part is to be 
machined. An outstanding feature of 
the development is that it permits the 
use of tapped, blind holes in the attach- 
ing side of the carbide. This in turn 
means that large “wear parts’ may be 
bolted down rigidly and still present a 
wear resisting surface unbroken by 
through holes. 

When it is desired to attach carbides 
by means of studs or screws, the ap- 
proximate locations of the points of at- 
tachment and the number of such points 
are first determined. The carbide part 
is then provided with machinable inserts 
in those locations. The part may then 
be drilled and tapped at those points 
either before shipment from the carbide 
supplier or on the job by the user. 


Fig. 2. An example of the new method o 
building-in carbide components. This carbide 
lined ceramic mold is indicative of the potential 
cost reduction that can be effected in complete 
assemblies. 


The method, although new, has been in 
actual manufacturing use for some time 
in various types of applications on both 
small and large parts. The accompany- 
ing illustrations cover a few typical ex- 
amples which, of course, do not indicate 
the complete range of usefulness of the 
attaching method. Among the great 
variety of potential applications which 
suggest themselves are those involving 
compound, progressive and segmental 


Fig. 1. Phantom view of carbide punch and 
die member secured to solid steel backing by 
means of screws and threaded inserts imbedded 
within the carbide. 
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| 
WENDT-SONIS | 
CARBIDE TIPPED | 

| 


HERE’S WHY: 


@Initial accuracy and lasting accuracy 
assure the accuracy of your product. 
(Accuracy to .00005” guaranteed.) 


@Inherent hardness (harder than hardened 


TWIST DRILLS 
Records of drill perform- 






















ance kept by a large too! steel) eliminates necessity for frequent 
manufacturer producing | peg ; 

: * after 10, 15 or 20 years a RAHN plate 
cast iron parts, show | may need resurfacing, RAHN will do it at 
how W-S Carbide Tipped a fraction of the cost of a new plate. 
Twist Drills average 43 @Expensive daily olling to prevent rust, and 
times more holes between Phe cng ayy agp s oe 

‘ ° sage oc ite S prolonge ecause a 
grinds. , — vedi — granite surface will never become charged 
j on multiple-spindle auto- wi abrasives 
matic machines. For fast- @No special location for a RAHN plate need 
‘ er, cleaner, lower-cost . fore ; 
drilling also. try W-S [ee ee > see if the 
“ 2 i . accidentally ente. 
Carbide Tipped Twist @Much time is saved because instruments 
Drills for drilling plastic glide on a RAHN supersmooth surface 


with no jerk or drag. 


and other non-metallic 

materials. Describe your In Every Way and By Every Comparison— 
job requirements. You Will Save With a Rahn 

FREE New Catalog Black Granite Surface Plate 

Sheets just off the Rahn Black Granite 90° Angle Blocks (Patent 


Pending) have the same desirable features 
as the surface plates. 


Write today for catalog—immediate delivery 
on all sizes. 


lL 


press. Contain latest 
data, sizes and pric- 
es. Most sizes in 
stock. Write: Wendt- 
Sonis Company 
Hannibal, Missouri, 
and 580 North 
Prairie Avenue, 
Hawthorne, Calif. 


TS sonis. 


CARBIDE CUTTING TOOLS 
BORING TOOLS @ CENTERS i hn 
BORES @ SPOTFACERS @ CUT-OFF TOOLS 
DRILLS @ END omens Eg ane Seer ert CIRCLE . 
BITS @ MILLING CUT ’ A | 
ROLLER TURNING TOOLS @ SPECIAL BITS fee 7, OHIO 








GRANITE SURFACE PLATE CO. 
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Fig. 3. Sectional carbide dies may be easily 
and quickly assembled by the new Carboloy 
attachment method. This phantom view of a 
deep drawing die shows some of the attachment 
points. The carbide portion is over 12" long. 


blanking dies, wear parts in fixtures, 
crank guides, cams, liners for molds and 
mills, punches for stamping and emboss- 
ing, machine ways, guides, work rests 
and shoes, as well as wear plates on pre- 
cision instruments. 

In dies, the ability to attach carbides 
with threaded parts has the important 
additional advantage of permitting the 
carbide to seat solidly against the back- 
up metal, thus greatly increasing impact 
resistance as compared to attaching simi- 
lar parts by brazing. The importance of 
this in carbide dies for blanking and 
piercing is readily appreciated. 

Obviously, the development indicates 
a very considerable reduction, by the 
very nature of its simplicity, in the cost 
of attaching large carbide parts, and 
also lends itself to the economical build- 
ing up of a complex-shaped die or other 
part with groups of small individual 
units fitted together and held down, as 
in a progressive die. Not infrequently, 
the cost of attaching carbides or provid- 
ing for their attachment has been con- 
siderably greater than the cost of the 
carbide part itself. 

Where expansion problems are _in- 
volved, the hole or holes in the support 
member may be countersunk and made 
slightly larger than the bolt diameter. 
The bolts can then be screwed into the 
threaded insert and spring loaded. This 
insures firm seating of the carbide, yet 
allows for creep in case of differential 
expansion. At the same time the entire 
wear surface of the carbidé remains solid 
and unbroken. 

There are few limitations as to the ap- 
plicability of this new mechanical assem- 
bly method for carbides as developed by 
the Carboloy Company. Large parts may 
be made either in one piece or in sections 
and attached by any desired number of 
threaded holes. In the other direction, 
the process has been applied, using a 
threaded blind hole, to mounting of parts 
as small as 5/16” OD and %%” thick or 
long, such as replaceable solid carbide 
punch ends. 
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In this 5-stage progressive lamination 
die, the female members for the first, second and 
third stages are attached to the steel die block 
by the new mechanical attachment method. The 
large carbide punch for the first stage and the 
two punches for the third stage are secured in 


Fig. 4. 


the same manner. All working parts of this 
die, as shown in its Lempco anti-friction die 
set, are of Carboloy cemented carbide, including 
dies, punches and guide and locating pins. 


As to the strength of the attaching 
method, repeated tests have demon- 
strated that the maximum pull exerted 
in tightening the screw, bolt or stud does 
not pull out the inserted metal or dam- 
age the threads. The bolt actually will 
fail in tension before it will either pull 
the metal or injure the threads. Usually 
when a bolt has failed in this manner, 
the portion in the thread can be readily 
unscrewed and a new one inserted. Such 


severe overload test conditions rarely oc- 
cur in actual use. 
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Require a Vacuum Tight Joint 


Between Glass and Metal Tubing? 


@ Cerroseal-35 will do the job quickly and permit 
taking apart easily. 


The procedure: tin inside of metal tubing to 
depth of joint, using any flux. Wash off all flux 
Tin outside of glass tubing by wiping molten ales 
on tubing, which has been warmed to alloy's 
melting point, about 244° F. Warm both parts 
to be joined to give an appearance of wetness and 
insert glass tube into metal tube. Flow excess alloy 
into joint to completely fill space and allow to cool. 
Recommended alloy film thickness—.002” to .004’. 


Cerroseal-35 is one of a series of interesting and 


Suggested and actual uses: Fusible links in 


automatic fire alarm and extinguisher devices; in 


manual reset thermal switches for controlling 


processing; or for signalling rise of temperature, as 
in bearings; thermal safety controls in refrigeration, 
diathermy and electronic equipment. As a proof 


casting medium for delicate machine work 


Cerrolow-117 can be poured without fear of over 








useful Indium alloys having very low meltin . ” 
temperatures. " ° . expanding metal parts and shrinks but .0002” per 
They are: _ Melting inch after casting. 
: Temperature 
Cerrolow-105 05° F 
Cerrolow-117 117° F Delicate soldering in smal! instruments will not 
Cerrolow-136 136° F Sa 
Cerrolow-147 *147° F be disturbed if dial covers are sealed with one of 
Cerrolow-174 174° F > aici » melting alloys 
Cerroseal- 35 *244° F these low temperature melting alloys. 
Cerroseal- 25 *294° F 


*Non-eutectic Perhaps we can help 


those given. 
CERRO De PASCO COPPER CORPORATION 
{DEPT. 12, 40 WALL ST., NEW YORK 5, N. Y. 
Makers of Cerrobase + Cerrobend «+ Cerrosafe and Cerrotru 


alloys—yield temperatures are Describe your problem. 


Cerromatrix «+ 
















@ Precision Bored on 
Master Plates 


‘rite for this catalog 


ACME-DANNEMAN 


National distributors for ‘‘Danneman Die Sets’ 


207 Lafayette Street New York 12, N. Y. 





138 TOOL & DIE JOURNAL 











Due to the high production that is de- 
manded of, and delivered by, cutting 
tools, any appreciable increase in effi- 
ciency of cutting tooth shape and per- 
formance becomes multiplied into im- 
pressive production dollar savings. Such 
an increase in efficiency of cutting tooth 
shape and performance can be demon- 
strated in theory and practice by what 
is known as circular (radial or eccen- 
tric) relief. 

Figure 1 shows in cross section the 
profile of reamer teeth that have been 
given a circular relief grind. The differ- 
ence between this style of relief or clear- 
ance and the more common flat land of 
1/64” to 1/32” width immediately ad- 
joining the cutting edge, followed by one 
or two flat, tangential, backed-off sur- 
faces is readily apparent. 

One of the principal deterrants to a 
more widespread recognition and appli- 
cation of the benefits of circular relief 
has been the relatively complicated me- 
chanical setups that have had to be em- 
ployed to attain it; highly specialized, 
single purpose fixtures, involving cam- 
actuated movements, all of which often 
had to be laboriously reset for each 
change in tool style, size or degree of 
tooth relief. 

The attaining of circular relief has 
been greatly simplified and streamlined 
by the design, construction and operation 
of the Cleveland Circular Relief Grind- 
er. All of the mechanical functions nec- 
essary for imparting circular relief to 
cutting teeth are integral, built-in fea- 
tures; but the machine is in nowise lim- 
ited to circular relief grinding because 
it can be adapted very simply to con- 
ventional surface grinding operations. 

A setup for the circular relief grind- 
ing of milling cutter teeth is illustrated 
in Figure 2. The diamond dresser is 
mounted above the wheel, and by means 
of its adjustments the grinding wheel 
is readily dressed concave to the exact 
curvature of the cutting edge, Figure 3. 

For a 3” reamer, the wheel is dressed 
to a curvature of 14%” radius. Inasmuch 


Fig. 2. After the edge of the wheel has been 
dressed concave, the table is set over for the 
proper relief and one pass of the work grinds 
the circular back-off into the tooth. 


Simplified Cireular Relief Grinding 


as this conforms to the diameter of the 
reamer, the actual eccentricity of relief 
is attained by a table adjustment which 
offsets the cutter center from the (pro- 
jected) center about which the diamond 
dresser swings. 

This establishes the desired clearance 
and then the circular relief or back-off 
is ground into the tooth clear to the cut- 
ting edge by one pass of the work. 

The amount of table offset in thou- 
sandths is easily charted, Figure 5, for 


OO? CL CAPANCE -~ = 





Cross Section OF 48-6 Fiuren . / 


i goal i 


CROSS Section Of Ad _REAMER 


Fig. 1. The circular relief form that is dressed 
into the wheel and the amount that the table is 
set over combine to give a .002” clearance 4" 
behind the cutting edge. 











































PRECISION DRILL JIG BUSH 


price list and other valuable information for the 


ACCURATE BUSHING COMPANY, 440 N 








Standard sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 


REPRESENTATIVES 
NEW YORK, N. HOUSTON, TEXAS DAVENPORT, IOWA SEATTLE, WASH. 
Carlton Eberhor A Chickering Tool & Equipment Co. eines > Engineering Co. H. F. —— ling Co. 
b Wisconsin 7-9193 W-6-8584 iol 2-2279 n 6056 
* DETROIT, MICH CHICAGO, ILL * STRATFORD, CONN a PA. tos act, cme. 
jooth & Shaw Prescott Production Tool Co. —_ Ellsworth Steel & Supply Co Albert 8. Dorn Walter W. 
TEmple }-4040 ARmitage 3364 BRidgeport 7-3317 DElowore 35533 PRospect 2a? 


*Stock carried at these locations 






tool designer. 


WEstfield 


orth Ave.; GARWOOD,N. J. 2-2415 

















p-2 MACHINE MANUFACTURING COMPANY 





can be done with these up-to-the 
minute presses. They combine 
modern structural design with the 
usual Thomas inbuilt ruggedness 
and dependability. Wide range 
of sizes and capacities. Write 
for Bulletin 307. 









—— PITTSBURGH, 23, PA. 
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Fig. 3. Showing the relationship between 
the center line for dressing the wheel and the 
tool grinding center line after the table is set over. 





Further information and detailed speci- 
fications may be had from Grinders & 
Fixtures, Inec., 1255 West Fourth 
Street, Cleveland 13, Ohio, or by using 
our postage-free Inform-A-Gram Key 


No. A82-W. 











Fig. 5. Curve showing distances that grinder 
table centers are set over from the diamond 
dresser center in order to grind to the desired 
eccentricity. 


all cutting tool diameters. A _ simple 
gaging fixture is used in connection with 
the table infeed to set the tool holding 
centers on a line common with the dia- 
mond dresser center. From this refer- 
ence point the table is offset the neces- 
sary number of thousandths to give, for 
instahee, a .002” clearance 1/16” back 
of the cutting edge, Figure 1. This off- 
set ranges from .005” for a 4” OD cut- 
ter to .090” for a 7%” OD cutter, and 
is read directly on the micrometer scale 
of the table infeed hand wheel. 

Figure 4 shows the setup on a Cleve- 
land Circular Relief Grinder for a stub 
taper reamer, and shows the manner in 
which the “headstock” center is raised 
in order to bring a tapered tooth parallel 
to the table travel. The center elevating 
control is calibrated so that for a known 
taper and distance between centers the 
setting is easily made and can be accu- 
rately repeated or duplicated. 

Removing the tool supporting centers 
from the T-slotted grinder table is all 
that is necessary to convert to surface 
grinding operations. 

Circular relief of cutting teeth can 
result in greater work dimension accu- 
racy, better cutting action, longer tool 
life between grinds, faster tool main- 
tenance, reduced salvage, and improved 
product quality. 


Fig. 4. The setup for the circular relief grinding 
of a stub taper reamer. 
























One Operation 


30 Seconds 


FROM ROUGH GRIND 








TOZFINISH POLISH 
with 


HYPREZ 


DIAMOND COMPOUND 


Grade 6-W-375 
COMPLETE RANGE OF FINER 
AND COARSER COMPOUNDS 

AVAILABLE FOR ALL MATERIALS 





Shown at top are actual Photo-Micrographs, 25-X magnifi- | 


cation, “CRUCIBLE” OIL-HARDENING TOOL STEEL, 
ROCKWELL 58 to 60 C. Polished with pure wool-felt, 
medium, at 2000 S. F. P. M. by Charles Kawin Co., metal- 
lurgical laboratories, Chicago. 


ENGIS EQUIPMENT 
COMPANY 


431 SOUTH DEARBORN ST. + 


CHICAGO 5, tht. 

















THE KNURLED HEAD 
SAVES 


ASSEMBLY 
TIME 









rs 
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UNBRAKO 


Reg. U. 8S. Pat. Off. 


This ‘‘Unbrako’’ Socket Head Cap 
Screw with the Knurled Head saves 
time, facilitates compact designs, re- 
duces weight and cost. The knurling 
provides a slip- and fumble-proof 
grip—even though the fingers and 
heads be ever so oily—therefore, it 
can be screwed-in faster and farther 
before it becomes necessary to use a 
wrench. Available in sizes from No. 4 
to 1144.” in diameter and a full range 
of lengths, millions upon millions are 
in use throughout industry. Write 
for your copy of the ‘‘Unbrako’’ 
Catalog. 





Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 











You can’t screw socket 
screws in or out without a 
hex socket wrench, so why 
not get our No. 25 or No. 50 
“Hallowell” Hollow Handle 
Key Kit which contains 
most all hex bits. 


THIS 


Kits: pats. pend. 


“Unbrako”’ and “Hallowell” Products 
are sold entirely through distributors. 





OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 600 


Boston @ Chicago @ Detroit @ Indianapolis 
St. Louis @ San Francisco 
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Out-of-Parallel Presses 


Eeonomieally Corrected 


Most punch press equipment found to 
be out of alignment is, in the majority 
of cases, due to the out-of-parallelism 
of the ram and bolster. Evans Reamer 
and Machine Co. recently introduced the 
Evans Die-Aligners, Figure 1, which 
have been designed to eliminate mis- 
alignment due to out-of-parallelism be- 
tween the ram face and the bolster. 
These consist of matched spherical 
plates, one concave, the other convex. 
Both have outside flat surfaces. Because 
of the spherical radius used, a correction 
of 1/32” to 1/16” can be obtained. An 
error of .025” in the alignment of a 
punch press is considered very serious, 
therefore the correction range of 1/32” 
to 1/16”, obtained by the radii employed 
in the different sized plates, will correct 
the worst error of misalignment. 

The Evans Die-Aligners are installed 
either between the press bolster and die 
holder or between the press ram and 
punch holder. Die sets without shanks 
are set up with the punch holder bolted 
to the ram. To apply the die-aligners 
between the press ram and punch holder, 
holes are drilled in the die-aligners to 
match the holes in the punch holder. 
Figure 2 illustrates the die-aligners 
placed between the press bolster and the 


die holder and the position taken by the 
die-aligners when making a correction 
setup. 

Evans shank ball joint, Figure 3, is 
used in connection with the die-aligners 
when the punch holder has a shank and 
the die-aligners are set up between the 
ram face and the punch holder. 


The possible position taken by the die- 
aligners in this kind of setup is shown 
in Figure 4. 


The die-aligners are made from semi- 
steel of special analysis, machined, and 
cadmium plated to assure long service 
life. The thickness of the two plates 
varies with the size, but in no case in 
sufficient amount to interfere with the 
shut height of the press. They are 
manufactured in eleven sizes ranging 
from 6” x 6”, the smallest, to 14” x 18” 
and 16” x 16”, the largest. 

Evans Die-Aligners are licensed under 
the inventions of Guy Conner. 


Complete details and installation data 
are included in literature available on 
request from the Evans Reamer and 
Machine Co., Dept. 7-33, 529 S. Main St., 
New Lexington, Ohio, or use INFORM- 
A-GRAM Key No. 733-W. 








Fig. 1. Evans Die-Aligner plates showing the 
convex surface of the top plate and the concave 
surface of the bottom plate. Fig. 2 illustrates 
the Evans Die-Aligners placed between the press 
bolster and the die holder. Fig. 3. Evans shank 
ball joint used with shank die sets and die- 
aligners. Fig. 4 shows the possible position 
taken by the die-aligners when placed between 
the ram face and the punch holder. 


























FIGURE 4 


FIGURE 2 





FIGURE 3 
























Progressive Die 
(CONTINUED FROM PAGE 72) 
roughly twice as great as that of pin B. 

As punch P5 continues its descent, the 
ears shown in Figure 3, fifth station, 
are bent 45° downward and, at the same 
time, it completes the progressive bend- 
ing of the tabs which started at the 
third station. With the completion of 
the stroke, pad C is fully compressed and 
around edge D of punch P5 the semi- 
circular projection of the workpiece, 
Figures 2 and 8, is bent to a 90° angle 
as the work is carried down into the die 
opening. 

With the completion of all bending 
operations at the fifth station, spring 
pad C returns the finished piece to the 
surface of the die, and from there it is 
removed by a shot of air. 







UP TO 500% 


Designed to cut off .005 
1/64 


post center with 
corner breok. 


GROUND CIRCULAR CUT-OFF TOOLS 


FOR BROWN AND SHARPE Screw Machines. Made in specicl-to-order and stock 
sizes (see below), ready for prompt shipments. 





Although specifically designed to pro- 
duce these parts in aluminum, this pro- 
gressive die was tested on cold rolled 
steel strip of the same thickness; the 
parts produced from the steel stock were 
of the same quality as those manufac- 
tured from aluminum. 

High speed progressive dies are well 
suited for large scale production. These 
tools are expensive to manufacture, but 
once completed, many operations can be 
quickly and consecutively made and a 
completed part turned out with each 
stroke of the press. Large scale produc- 
tion will rapidly cover the cost of the 
more intricate progressive dies, with de- 
creasing production requirements being 
balanced by increasing simplicity in de- 
sign and construction and consequent 
lower cost of manufacture. 


LONGER LIFE 








Masterform cut-off tools are made from specially selected high speed steel, care- 
fully hardened and ground to a high polish. Mastercasing, the Masterform process 
of super-heat-treating, assures more production and 500% LONGER LIFE. 


ORDER EY FOR USEOR STOCK 


(AT. RO MACHINE NO. 1A ° s . ® & : 


00-30 


00] 1 16] .029 











MASTERFORM TOOL CO. 


2552 IRVING PARK ROAD «+ CHICAGO 18, ILL. 


Manufacturer and Designer of 


Circular, Dovetail and Cut-Off Tools Forming Tool Blonks near you) 
Flat Forming Tool: Recessing Tools Cast Metal Alloy Tool 
Counterbores Reamers Bits & Associated Products 0 R F RO MU S$ 


ORDER FROM 
OUR FACTORY 
REPRESENTATIVE 


(There's one 
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cans, pts., qts., drums. SAMPLE FREE! 


TAMMS SILICA COMPANY 











TAMMS LAYOUT DOPE 


Comes in Blue, Black, Orange, Red. Dries fast. 
Oil resistant. Won't chip, crack or flake off. 
Also ideal as marking dye. Get 8-oz. brush-in 


228-TD North La Salle St. % Chicago 1, Hlinois 

















TOOL DESIGN 
SUPERVISOR 


Mechanical engineer with over twelve years’ 
experience designing and supervising design 
of precision jigs, fixtures, cutters and 
gauges. Must have had and must assume 
full responsibility for designing section 
supervision, including tool design, cost 
estimates and contacts with design engineer- 
ing firms. Permanent position in large 
eastern corporation. State age, qualifications 
in detail and salary expected. Write Box 
PW-447, TOOL & DIE JOURNAL, 2460 Fair- 
mount Blvd., Cleveland 6, Ohio 













A REAL HELPING HAND 


It’s a _ that die makers, tool makers, machin- 


ery buik 


sought 


ers and general machinists have long 
a more accurate and surprisingly faster 


way of transferring blind serew holes. 


The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16” to L” 
diameters. 

Send for price list. 


HEIMANN MFG. co. 
ept. 
eins Ohio 





Write: 
Attention 
Dept. C 


Lead Screw 
ground from 
solid AFTER 





hardening. BEVERLY HILLS, CALIFORNIA 
























Noted for maintaining original accuracy over a 
longer period- Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 
ground from solid after hardening. All heads 
have large, graduated dial. Large offset adjust- 
ment eliminates need for offset boring bars. Two 
sizes: 14%” and 3”, %” and 1” bar capacity. 
Shanks are interchangeable, enabling operator 
to use head on different machines. Ideally 


. adapted for slide boring tool holder on small 


turret lathes. Ask your dealer or order direct. 
Request free literature. 
























|  TOOLMAKERS’ 4 Sizes 
Accurate Hole Transfer Made Easy With All Priced 
NIELSEN TRANSFER SCREWS PRECISION VISES To Sell 

Simply insert in holes, 

invert, trike sharply 

and you have centers 

and drill circles per- 

fectly located. Reduce 

time and eliminate 

spoilage of other meth- 

ods 7 sizes U.S.S. 

Inexpensive — Last for 


years. Write for Cir- 
r. 





JOSEPH B. FAKES & COMPANY 


NIELSEN TOOL & 
DIE COMPANY 


1966 W. Eleven Mile Rd. 
Berkley, Mich. 

















1415 ETOWAH AVE. ROYAL OAK, MICH. 


¢ HIGH SPEED GRINDING e« 


STANDARD D-4 Sank Grunven 


BAND GRINDER 


This new, streamlined bench type grinder 
assures fast, quality finishing on metals, 
plastics, wood, fibre... at low cost. Built 
to machine tool specifications, Standard 
D-4 is equipped with improved band ten- 
sion control and specially designed protec- 
tive motor hood. 4x3614" band. The ideal 
portable unit! 


Other styles and sizes in New Manual on Finishing — Write Today 


WALLS SALES CORP. 


306 E. 38th Street New York, N. Y. 


py : a 
UO Gurds wd 
Gives Continued Accuracy, Rapid 


Measurements 


THE CLARK has everything you want in a hard- 
ness tester—direct reading precision dial, durable 
construction, ease of servicing. Three standard 
models shipped complete with weights, dust 
protectors, diamond and steel penetrators, test 
blocks, and anvils. 

CLARKATOR CHECKS DIAL INDICATORS with micrometer 
speed and sine bar accuracy. Easy to operate— 
just four simple steps. Complete instructions 
permanently fastened to base. 





Famous 
for 






















CLARKATOR CHECKS DIAL 
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INDICATORS 





MASTER DIAMOND 
CHECKING SET 


MASTER DIAMOND CHECKING SET 
eliminates hardness 
tester errors. Consists 
of a master diamond 

enetrator and two test 

locks. Precision is as- 
sured over a long pe- 
riod because the set is 
used only for checking. 
Furnished in leather 
case. 


Learn the truth about 
hardness testing! This 
20-page reference man- 
ual (right) contains in- 
formation on history, 
theory, practice, and 
equipment for modern 
hardness testing. Avail- 
able to executives with- 
out charge. Write Dept. 
MMS today! 


CLARK INSTRUMENT, INC. 


10200 Ford Road. 


e Dearborn, Mich. 
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Variable 
Center Scope 


The world’s stand- 
ard of accuracy in 
locating layout lines, 
centers, holes or 
edges. Fast, fool- 
proof. 

Write for Catalog No. 10 
Center Scope Products 


3829 San Fernando Road 
Glendale 4, Calif. 





Dealers in 
Principal Cities 








HARDNESS TESTING 


has been done with the 
SCLEROSCOPE 


since 1907 
® 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC. 


9025 Van Wyck Avenue 
Jamaica, N. Y. 














GREENFIELD... 
the Grinder that’s Versatile 


That daily grind becomes a pleasure when you 
have that No. 4 Tool and Cutter Grinder to do the 
job for you. A_ veritable ‘‘Jack-of-all-grinding- 
trades’, with the factory-fitted attachments, it 
makes easy work of the most difficult grinding. 
Greenfield Grinders are universally preferred be- 
cause they're versatile. 


Bulletin No. 4 gives complete specifications 
Write for yours today. 














Makes Your 
Daily Grind 
A Pleasure 





PRODUCTION 
MACHINE COMPANY 


GREENFIELD 
MASSACHUSETTS 
APRIL, 1947 
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For Sawing-Filing-Lapping 


NO SHOP IS 
COMPLETE 
WITHOUT 
OLIVER'S 
DIE MAKING 
EQUIPMENT 








The 
Oliver 
Die 
Making 
Machine 
is a multiple duty machine.... 
It is extremely fast and accurate 
oy oe BS s oc BE FEO ss ve 
It Laps...In many cases it has 
cut direct labor costs up to 60%. 


Write for Catalog 











OLIVER INSTRUMENT CO. 


1436 E. Maumee 
Adrian, Michigan 
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EF is 


ROTARY 
FILES 


421 Canal Street Cae New York, 13 N. Y. 


Ze. 
IMPORTERS OF GROBET SWISS FILES “SCO mers. oF GROBET ROTARY FILES 














Plants: New York © Chicacn «= 10s Angeles 


Deep, hand-cut letters done in special formula steel, the 

result of 90 years of die making. Faces angled for extreme 
CHAMFERED strength, Ideal for parts identification, tool marking, num- 

bering, etc. Available through mill supply houses. 
CORNERS... : ; wpe 


FOR LOGAN (Also made in REVERSE for MOLDS and DIES) 
BASE OF LETTER Hoggson & Pettis Mfg. Co., New Haven, Conn. 
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For STATISTICAL QUALITY CONTROL 


— 


—] 
C O M T @) R P L U G eee comparator (ie 


Indicating * Precise * Portable 





1. Indicates exact size of hole by a direct, fixed (not passing) reading. 


2. 'ts Automatic 2-point gaging shows, to a fraction of .0001”, the diameter “of ANY 
PART of a hole, detecting front or back taper, out of round, etc. 


3. As portable as a micrometer, it permits precision gaging AT THE MACHINE, where 
Quality Control actually must occur. 


4, Plugs are interchangeable for holes from ‘%" to 8” dia. and larger. Comparator 
Principle gives long plug life. 


Request Illustrated 8-Page Bulletin No. 33 


Other Comtor Products: 
COMTOR co “COMTORGAGE'’. Precision External Comparator: Bulletin 30 
@ COMTOR SURFACE SMOOTHNESS COMPARATOR: Bulletin 32 


82 RUMFORD AVENUE WALTHAM, MASS. 











_ USE FEDERAL FACILITIES 


\ for Dies, Spee ae Jigs, Fixtures, Molds 





s 


@ FEDERAL equipment 
is up-to-the minute. 






~ a) 
a . 
: i j | | 
; } i & ¢ 
AAA SA AA NA ; 

j @ Ourtechnique ismod- 


ern— 


einte ale 


@ Our personnel is 
trained tomeet your most 
An eight- — exacting requirements. 
progressive 


aaa FEDERAL. @ When you haveatool- 


ing problem, write FED- 
ERAL 


bfole) Gace) ice) 7 vale), | 
400 N. Leavitt Street 
CHICAGO 12, ILLINOIS 
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MACHINE SHOP TOOLS 


DRILLS - REAMERS - MILLING CUTTERS 
- TAPS - DIES - ROTARY TABLES 
AND PRODUCTION TOOLS 

DRILL THESE HOLES i SEND FOR OUR 220 PAGE CATALOG | 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring | Lafayette Tool & Supply Co. 


literature. 


WATTS BROS. TOOL WORKS | 128 Lafayette St., New York 13, N. Y. 
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) MoToR Mica | | 3285 
|| OF PRECISION 
j ee eee @ Established over a half-century ago to @ design and 
i ANTI-FRICTION COMPOUND build fine eee Instruments that o be 
/ ——— Rng S a Ulmer Company 1 » hoe 
made precision a habit. 
PO oprcnnel a Tae Se Saw Today this Ulmer habit of Precision Service Is paying 
Solves toughest  Tebricating problems. dividends to many of the outstanding industrial plants 
Important in Die Casting and Deep Drawing. of America in the unsurpassed performance of their 
Works wonders with cutting oils. Ulmer-built tools, gages, jigs, fixtures and special 
Packed in 5-10-25-50-100 Ib. containers. machines. 
Ask for FREE Sample Write today for our new folder, ‘Precision Service’’. 
Write — Wire — Phone your Order today! 
SCIENTIFIC LUBRICANTS CO. THE J. C. ULMER COMPANY 
3469 N. Clark St. Est. 1914 Chieago 13, 11. 
1791 East 38th Street © Cleveland 14, Ohio 





MILLING - DRILLING - BORING 
ATTACHMENT ror Heavy iret’ 


















Photo shows a special operation not suited to stand- 
ard straddle mill set up but easily handled by 
means of a RUSNOK Milling attachment used hor- 
izontally on a standard milling machine, saving one 
machining operation and aceomplishing greater ac- 
curacy in finished piece parts. Uses many types of 
cutters on a wide range of work. Easily mounted— 
tilts to any angle. Large size spindle (No.9 B & 
$ taper). Takes 74” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. '/ h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill epera- 
tions. Prompt delivery. 


Write for illustrated cireular and prices. 


RUSNOK TOOL WORK 


4840 WEST NORTH AVE. CHICAGO 39, ILL. 
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SHELDON 








EER Bias 


VIMCOLIGHTS 
INCREASE the PRODUCTIVITY 


of Your Machines! 





Follow the lead of other machine tool builders 

- make VIMCOLIGHT direct lighting standard 
equipment on your machines. his adjustable 
non-glare light has helped many to gain more 
output per man hours. Your customers expect 
this vital production aid which costs so little to 
provide. rite for complete details. 





11” Swing, 1%" 
Hole Thru Spindle, ; 

1” Collet Capacity, 56” Bed, 8 Spindle 
Speeds, double V- Belt underneath Mo- 
tor drive. (1 hp. motor recommended.) 


Write for TRB-S-56 Bulletin 
SHELDON MACHINE CO tn 












117 BRAYTON ST 
BUFFALO 13. N.Y 





N KNOX AVE CHICAGO 41 








Scverauce MIDGET MILLS 


1," HIGH SPEED—CARBIDE-GROUND-from-the-Solid 


SHANKS 


















. 
34SIZE = 
> a > 
25 SHAPES H.S.° tons =~ LAB MILLS High Speed 
=SSSS A %" SHANK 1°" LON 
so, 10 LEADERS ° Precicalboresconensligratenstor © “ 
a 
B rs a © hb Cha , sy 5 
—. from more than e — b fi ¥ De 
20 SHAPES - Mills. . 
== th several sizes 
See che, @ GROUND / e 
tC of each shape vaaak ane j 2 
SY J ® soup i e 
a truly ° i . 
REVOLUTIONARY e { , f e 
=~ H slew y GROUND-from-the-Solid 
Cutting Tool e 7 e 
< © ' i li @ These speedy Mills for Dental Labo 
“SN Obtain the best \ | ratores find many uses in Jewelry and 
y from the originator =i i © in Die and Mold making. Available in 
=< N of . @ 7 popular shapes of 4 or more sizes, 
<4 SSS Q GROUND-from-the-Solid @ SET e * h for the finest cutting and finish 
ing. May be reground up to 8 times ACTUAL 
S=SS Bi waite Foe fe OF 10 © per '42" reduction in diameter SIZE 


CATALOG WO 16 





COMPLETE REGRINDING SERVICE + BY NEW TOOL CRAFTSMEN + SAVES YOU MONEY 


SS ee 


730 IOWA STREET 
SAGINAW, © MICHIGAN 
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MECHANICAL 
MUSCLES 


FOR EVERY LIFTING 
AND CARRYING JOB 


Install PORTELVATOR. The 
Hamilton portable elevating 
table. One man can safely lift 
and carry loads previous!y re- 
quiring the strength of four. 


Raises, lowers, transports. 
Three table surfaces. Accessible 
from four sides. Four point sup- 
port. Standard model capaci- 
ties, 1,000 to 5,000 pounds. 


Special models built on order. 


Write for Bulletin P-47. 








Aamiltou 
\ sfele) Rage)’ i 7 \. bi 


83250 NINTH STREET - HAMILTON - OHIO -U+S:+A 








Set of 12 14 Carbide Burs 


ATRAX 


Precision Machine Ground 


1g” CARBIDE BURS 
11,” long 











D1 E1 H1 He Ki 


Cut filing and finishing 
costs 5 to 10 times. 


ASK FOR BULLETIN A-51 
TARY 
. y ‘The ATRAX Co. 
240 Day Street 
NEWINGTON 11, CONNECTICUT 
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Merz Pneumatic 
Taper Gages 





Check taper and out-of-round 
in a single operation 


MERZ Pneumatic Taper Gages perform 
both these vital inspection functions in 
one operation. MERZ Taper Gages con- 
sist of two MERZ Air Gages, plus a spe- 
cial fixture equipped with large and 
small hard steel taper-gaging rings. One 
air gage registers taper variations to 
plus or minus 30’, in graduations of 5’. 
(Also available for totals of plus or 
minus 10’ in graduations of 1’). Out-of- 
round conditions up to .002 are regis- 
second 
gage in increments of .0001. Write for 


tered simultaneously on the 
complete information. 

MERZ also manufactures a standard 
line of air gages in five models, as well 
as standard A.G.D. and special gages. 


MERZ 
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Ouichsctinn 
JOHNSON 
FURNACES 


@ Treat High Speed Steels 
@ Harden High Carbon Steels 
@ Braze Carbide Tipped Tools 





JOHNSON HI-SPEED No. 120 


A FAST, versatile unit for toolroom and shop. 
Hardens any steels. Gets the job done quickly 
to save time and gas. Compact, powerful, 
and remarkably economical to operate. Easily 
regulated. Firebox 5 x 73% x 13'2. Com- 
plete with Carbofrax Hearth, G. E. Motor and 
Johnson Blower. 












No. 120 
$145.50 


F.0.B. Factory 


Reduce Toolroom 
Bottlenecks 
with SPEEDY 
JOHNSON UNITS 


Order Today ! 







FREE CATALOG ... SEND COUPON 


JOHNSON GAS APPLIANCE CO. 
575 E Ave. N. W., Cedar Rapids, lowa 


Name 
Address 
City 


















153 














A- 
| 


GRIND Curved Contours 


TO CLOSE TOLERANCES 
with THE MILWAUKEE 
PROFILE GRINDER 


In tool-room, machine-shop or produc- 
tion grinding, this high-speed bench 
type machine does a slick job of grind- 
ing curved contours. It is especially 


valuable in precision finishing interior 
surfaces of hardened steel parts for 
It supple- 


tools, dies, jigs and fixtures. 
ments work of the... 


MILWAUKEE 
DIE FILER 
This machine is 
used primarily for 
filing straight lines 
and sharp corners 
in the softer metals, 
before heat treat- 

ing. 

You Need Both — 

To handle a full range of tool, die and ma- 
chine-shop work efficiently and accurately. Both 
are stocked and sold by Machinery and Mill 
Supply Dealers. 








1029 S. 40th ST., MILWAUKEE 4, wis. 
















A-D-J-U-S-T-A-B-L-E 
FLUSH 
PIN GAGE 


: TOLERANCE SET WITH 
~ MICROMETER SCREW 


DEPTH SET WITH 
GAGE BLOCKS 


the job you save the cost of a special 


With this adjustable flush pin gage on 
gage for each new part. 


The SCHNACKE Adjustable Flush Pin Gage may 
be adapted to a variety of jobs in a matter of minutes. 
It is accurate and dependable, saves time and money. 

Used by many leading manufacturers. Priced reason- 
ably. Write for illustrated folder. 


SCHNACKE, INC. 


1016 E. Columbia St. Evansville, Ind. 











POWER ¢ FLOOR SPACE 
SHAFT WASTE © DOWN TIME 
with 


Modern 
Motor Drives 


Low initial cost « Zas 
ily and quickly installed 
e Ballbearin equipped 
throughout—Trouble free 
operation « Wide range 
adjustments possible 
e Reduces accident has- 
—, a — cleaner 
e Increases 
perene ‘silsleney ¢ Sim- 
plifies machine moving 
vithout shutting down 
other equipment -« 
Drives available for 





practically every type 
and model machine tool, 


IMMEDIATE DELIVERY ON ALL DRIVES 
Write for Circular Today 


MODERN MOTOR DRIVES DIVISION 


THE NICHOLS ENGINEERING COMPANY 
2400 W. Madison Street, Chicage 12, Ilinols 
Dept. MD 
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Square, Staright Tapping 
in HALF THE TIME 








MINNEAPOLIS 


The Dahistrom 
Tap Guide prae- 
tically eliminates 
tap breakage, 
and turns out 
uniform werk. 
Just fasten It to 
&@ post or beneh, 
slip a Tap Adaptor into the spindle, and turn the 
handle. Equipped with 7 Adaptors from 8/32 te 42” 
(taps not furnished). Ask your mill supply house, or 
erder direct. Literature on request. Dahistrom Mfg. 
Ce., 422 South Sixth St., Minneapolis 15, Mian. 
























Fast Accurate Measurements 
with the NEW AMIC 
oe f i QUICK ACTION 


> VERNIER 
CALIPER 


Stainless 
Steel 








THE PERFECT TOOL for 
machine shop, toolroom, 
inspection, and quality control, etc. 


A flick of the thumb and you've got your 
external and internal dimensions. Knife-edged, 
hardened jaws provide exact thread measurements. 
A depth gage blade gives speedy depth measurements. 
Made of stainless steel; packed in a sturdy leatherette 
case. Scientifically engineered, painstakingly machined 
and American made, the AMIC Quiek Action Caliper 
is a tool without a rival. 

Size 6”. Graduation 1/40”, vernier reading .001, 
catalog No. 21; graduation 1/40” and full mm, ver- 
nier reading .001 and 1/10 mm, catalog No. 22. Also 
AMIC precision Vernier Calipers, Height Gages, 
Depth Gages, Pocket Calipers, Precision Graduated 
Metal Scales. 


Write for FREE Booklet A and price list 
or telephone PEnnsvivania 6-0687 


AMERICAN MEASURING 
INSTRUMENTS CORP. 


30th ST. * NEW YORK 18, N.Y 





















That’s How Fast You 


Can Recondition a Carboloy 
D. |. C. Wheel Dresser! 


SAVES STOCKING A BIG 
INVENTORY OF REPLACEMENT 
DRESSERS! 


No need to invest in a big inventory of re- 
placement dressers to “pinch hit” while 
others are out being re-set. Re-condition 
Carboloy Diamond-Impregnated Wheel 
Dressers in 2 minutes in your own shop! 
Lower investment cost—lower initial cost, 
too (average 50% lower-priced than single- 
stone dressers). 





Quality industrial dia- 
monds are anchored 
in tough matrix of 
Carboloy Cemented 
Carbide—more dia- 
mond points means 
more uniform dress- 
ing. A simple 4-turn 
of holder exposes a 
fresh layer of dressing- 
points. Speedy dress- vi 
ing of rough, semi- 

finish and finish wheels. Yuwr best buy—REPEAT 
ORDERS FROM TOP-NAME COMPANIES 
PROVE IT! Write today for Folder SA-127. 
(Resaler inquiries invited). Carboloy Company, 
Inc., 11109 E. 8 Mile St., Detroit 32, Mich. 





AMOND 
WAPREGNA TED 
ce BAM 


cad 


LOY 





CARB 




















CONTRACT 


TOOLING AND PRODUCTION 





Illinois 


DRESEL-BETZ COMPANY 

Belleville, Il. 

Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 


PRESS BRAKE DIES 


and Punching 
Attachments for All 
Makes of Press Brakes 
DREIS & KRUMP MFG. CO. 


7428 S. Loomis Blvd. Chicago 36, Ill. 


* 


ROCKFORD DIE & TOOL WORKS, INC. 

1816 Seventeenth Avenue, Rockford, Illinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


Michigan 


DAVIS TOOL & ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michigan, VErmont 
5-6000. Tools and Dies, Specia Machinery 
Sheet Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO. 

3306 Dix Road, Lincoln Park, Mich., ATilantic 
8111. Special ~— speed circular, dovetail, flat 
form tool bits. mall machines, jigs, gages and 
experimental parts. Regrinding and salvaging 
high speed fiat form, special bits and small flat 
—- Attractive proposition for representa- 
ves. 


New Jersey 


THE VIKING TOOL & MACHINE CORP. 

6 Main Street, Belleville, New Jersey. Tools-Dies- 
J ig e-Fixtures-Molds-Gages-Machines-Stampings- 
Specialties 


New York 


AMERICAN MEASURING INSTRUMENTS 


CORP. 
240 West 40th St., 
tures, gages, dies, 


CONRAD & MOSER 
2-23 Borden Ave., Long Island City, 
Machine Tools & Molds, Parts & 


precision parts. 


Housings 


RANE TOOL CO., INC. 
17 Ross St., Jamestown, N. Y. Phone 7-175. Spe- 
elalists in Blanking, Forming, and Drawing Dies 


New York 18, N. Y. Jigs, fix- 


a A 
Machines, | 
Aluminum Cast Parts, Aluminum Sheet Formed | 





Ohio 


CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL CO. 

2067 W. 65th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings 
Special Machinery, Manufacturing 


THE INDUSTRIAL MACHINE CO. 


1436 East 47th St., Cleveland, O. Founded in 


1908. Builders of Special Machinery. General 
Machine Work. 

KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 


WOodbine 2440-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss Jig 
Boring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. 
Makers—Short Run Production Work. 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O. ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


THE PHOENIX MACHINE CO. 

2711 Church ane. Cleveland, “ CHerr es. 
Contract inding, Borin and lan 
Lester-Phoenix Die Casting and Plastic Molding 
Machines 


A. P. SCHRANER & CO. 

3838 Payne Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 
Designers and Manufacturers of Dies, Metal 
Stampings. 250 tons capacity. 


Tool 





New Nesting Type 
TOTE PANS 


20" Long x 12" 
Wide x 6!/," Deep 
16 Ga., drag holes, 
handles both ends. 









J. L. LUCAS & SON, INC. 
BRIDGEPORT 5, CONN. 




















CORRUGATED CARTONS 
IMMEDIATE DELIVERY 


Mfg. to your Specifications 
200 Lb. Test 
Advise sizes and quantity 
PUBLIX BOX COMPANY 


558 Roosevelt Rd., Dept. A-103 CHICAGO 
Webster 3589 














THREAD GRINDING 
BROACHING 
MAGNETIC INSPECTION 

























YES SIR! You can now 
make your machine a 
“double purpose’ ma- 
chine, the ‘Standard 
Jay’’. ANDARD 
VERTICAL SPINDLE 
GRINDERS can be eas- 
ily mounted on your 
Planers, Boring Mills, 
Shapers, Milling Ma- 
chines, etc., giving you 
added profits! Avail- 
able with or without 
feeds, as preferred. 


n 
4 





; CINCINNATI - 4- OHIO 
/ Mt. Hope & Sixth St. | 
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DIE CUT PARTS 
AT LOW PRICES 


Quick Delivery 


Our Specialty: 


Short run stampings, one piece to 
30,000: for small productions runs— 
for experimental and model work. 


Small, irregular shaped parts 
stamped, formed, pierced, extruded 
or tapped to your specifications. 


We use quick-process temporary 
or semi-permanent dies. 


Send us your prints for firm quo- 
tations and delivery commitments. 


STAMPING 
COMPANY 
C Sheiaibun Stampings 


3280 East 80th Street 
Cleveland 4, Ohio 

















“THE CURB” 





yA 2 SALE 
CLASSIFIED ADVERTISING RATES — - i 
$2.00 SERVICE CHARGE PLUS rug PER WORD DIE DESIGNER: Progressive manufacturer in 
— PAYABLE IN ADV. Midwestern city has opening for man capable of 


assuming responsibility in die design and die de- 
velopment for light precision stamping. Must have 
* * * * * * * * * extensive experience in progressive and compound die 
design together with engineering background. Must 
DIES AND MOLDS DESIGNED. No charge for have thorough knowledge of high speed automatic 


Preliminary layout. Reasonable rates. Address P.O. feed dies and die frequency improvement. Oppor- 
Box No. 1092, Hollywood 28, California. tunity commensurate with background. To be con- 
= sidered, replies must include age and specific de- 
OP se mo heel SS Ses tails of the education and experience as well as 
facturer of metalworking machines, tools or acces- recent earning level. Address Box WR-447, TOOL 
sories. Complete sales coverage of the Akron-Canton & DIE JOURNAL, 2460 Fairmount Blvd., Cleve- 
manufacturing area. Send full sales literature and land 6, Ohio. 
suggested commission arrangeme! Address Box 


nt 
No. DJ-447, TOOL & DIE JOURNAL, 2460 Fair- SALES REPRESENTATIVE WANTED by large 
mount Blvd., Cleveland 6, Ohio. manufacturer of expansion reamers for various sec- 
WANTED REPRESENTATION: Several Tool & Die tions of the United States and Canada. Require 
Journal advertisers are seeking active agents individuals or organizations willing to do mission- 
represent — in exclusive territories. Excellent ary work as well as following up on _ inquiries. 
Inquiries addressed to the Should have wide acquaintance in prospective terri- 
magazine will, be promptly forwarded. Address Box tories. Commission basis. Address Box RE-447, 
DR-447, TOOL & DIE JOURNAL, 2460 Fairmount TOOL & DIE JOURNAL, 2460 Fairmount Blvd.. 





Bivd., Cleveland 6, Ohio. Cleveland 6, Ohie 
SALES REPRESENTATIVE WANTED by manu- a , 

facturer of the finest Die Sets on the market today. MACHINE SHOP: Will lease to responsible and 
Territories available in all sections of United States financially capable party, a completely equipped. 
and Canada. Must be acquainted with die work conveniently located, general machine shop suitable 
and have large acquaintance in their territories in for medium weight production, tool, die or experi 
this particular field. Commission basis. Address mental work; principals only. Address Box PD- 
Box ER-447, TOOL & DIE JOURNAL, 2460 Fair- 447, TOOL & DIE JOURNAL, 2460 Fairmount 
mount Blvd., Cleveland 6, Ohio Bivd., Cleveland 6, Ohio. 














WELDON ROBERTS 





T uJ u 
ishtbo PRODUCTION COSTS 
Br 1 ¢ y Produce MORE Products in Metals « Plastics « Wood 

with FEWER OPERATIONS 
Brightboy—the modern finishing mnedium-—- recommendations, illustrations. A _ Brightboy 
combines rubber and abrasive for work saving service man will gladly call to discuss operation 
results through simultaneous BURRING, FIN- short cuts. 


ISHING, POLISHING. " 
Write us or ask your dealer for price list and BRIGHTBOY INDUSTRIAL DIVISION 
the Brightboy Catalog manual giving examples, Weldon Roberts Rubber Co. - Newark, N. J, 
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ARMSTRONG 


Columbia 


piete) se STEEL 





TOOL” HOLDERS 


MAKE MORE PROFITS ON 
EVERY OPERATION 


With ARMSTRONG TOOL HOLDERS you can take 
advantage of the new high speeds and heavier feeds of 
the newer cutting materials, without revolutionary 
changes or costly experimentation. They are the most 
profitable tools obtainable; the lowest in initial cost. 
the longest in service and most economical in use, for 
all incorporate the basie Armstrong Principle of small 
interchangeable cutter-bits in permanent drop forged 
shanks. They are the most readily obtainable tools 
too, for they are stocked by all leading distributors. 


Write for circulars describing (1) ARMSTRONG Carbide 
TOOL HOLDERS and ARMIDE ——- Tipped) Cutters. | 

(2) ARMSTRONG C A TOOL HOLDERS and ARM- 

ALOY (Cast Alloy) Cutter-bits. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 


No. Francisco Ave., CHICAGO, U.S.A. 
New York San Francisco 


DRILLS 


that DRILL 
and 


DRILL and 
DRILL 



















—T_ 1. t tt) 
= 


12” 23 é oo) ger 
LONG 


_ 
a4) 


a! 


HIGH SPEED 
Straight Shank Drills 
9-Inch Flute 
IMMEDIATE DELIVERY FREE COPY 

maemo se one 
Eastern Tool Supply Co., Inc. itsrricc tats "ae 


176 Grand St. New Vork 19, N,V. oS titne eee cutting 


eo po 9 G0 Ge ge oo oo 


“Sores 
unaa 
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MODEL R-2 


Wbree Dimensional 
PANTOGRAPH 


The Pierce R-2 Machine—for engraving, die 


sinking, profiling, milling. Simple in design, 
rigid in construction—yet sensitive, accurate, 
easy to operate. Special features include—a 
dynamically balanced spindle on a ball bearing 
pantograph, large and legible dials for microm- 
eter adjustment, quick change from two to three 
dimensional operation, enlarging without extra 
equipment, extra wide range. For details, write: 


Pierce Machine Tool Co. 
617 W. Jackson Boulevard 
Chicago 6, Illinois 
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Sales of abrasives will be held at fre- 
quent intervals, To receive informa- 
tion on future sales, write to the 
Regional Offices listed below asking 
that your name be placed on their 
mailing lists. 


BOSTON + PHILADELPHIA + CHICAGO 


CLEVELAND + DETROIT + ST. LOUIS + LOS 
ANGELES + NEW YORK + CINCINNATI 


WIDE VARIETY OF TYPES 
AND NO DELAY IN DELIVERY 














Grinding wheels—abrasive cloth— paper — 


belts—stones—sticks and hones—in all sizes 
and specifications may be had:now from WAA 
surplus stocks. Bids are solicited for approx- 
imately $1,000,000 worth of these abrasives. 
The offering includes both unused and used 
materials. Delivery can be immediate as pri- 
ority claims have been satisfied. These abra- 
sives may be inspected at any Regional Of- 
fice holding the inventory. 


Qrrice OF GENERAL Oisreosart 


Offices located at: Atlante + Birmingham + Boston + Charlotte + Chicago 
+ Clevelend + Dalles + Denver + Detroit « Fort Worth + Helena + Houston 
je + Kansas City, Mo. « Little Rock + Los Angeles + Louisville + Minneapolis 1080 
Orleans + New York » Omaha « Philadelphia + Portland, Ore. « Richmond 
Solt Lake City + St. Lewis + Sen Antonio + Sen Francisco + Seottle + Spokane « Tulse 
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TRANSMISSIONS 


Designed for 


Industrial Machinery— 


Adaptable for new machin- 
ery manufacture, or for 
reconversion of counter- 
shaft-driven machines to 
individual motor-drive. 


Ask your equipment 
supplier or write to our 
factory for information con- 
cerning your machines. 


MODEL 500 


Also available in sizes rang- 
ing from ¥% to 15 HP, with 
clutch optional on most 
models. Special 
equipment for 
ultimate low- 
speed operation, 
and for Cleveland, Gridley 
and Brown & Sharpe Auto- 
matic Machines. 


Tandem Assembly 
for Heavy Duty 
Slow Speeds 
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